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Abstract 



PURPOSE:To industrially obtain L-glutamic acid useful as seasonings in large amounts, by cultivating a 
glutamic acid-producing coryneform bacterium holding a recombinant DNA containing a specific enzyme 
gene in a culture medium. 

CONSTITUTION:DNA obtained by extracting microbial cells of a glutamic acid (Gl)-producing 
coryneform bacterium is subjected to treatment with a restriction enzyme to provide DNA fragments of 
two or more enzyme genes containing a Gl acid dehydrogenase (GDH) gene and isocitric acid 
dehydrogenase (ICDH) gene participating in biosynthetic routes of Gl acid. A recombinant DNA 
simultaneously holding the resultant GDH gene and ICDH gene is subsequently prepared and 
transfected into a Gl acid-producing coryneform bacterium to afford a multiple enriched strain 
(Corynebacterium melassecola 801), which is then aerobically cultivated in a culture medium containing 
glucose at pH6-8 and 25-38 deg.C for 20-50hr to produce the aimed L-glutamic acid in the culture 
medium. 
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1 . ^ ^ ^ * fjs 

2. ^^tM^<Dnm 

(1) dr;i/5i5vSk^#^«?»*cH-^-rSi^^ 

4f;i/4»5>ttxt:Kny-^---tf (Glutaaate 
dehydrogenase: G D H ) a ^ J5 * V ^ V 

8ft X t K a y — -tf (Isocltrate dehydrogenase: 

icDH) m^'F^'»vd^u<ti^2m<omm'A 

(2) tt»2ao»?»itG^;i^i^;^ 5*^ 
vffi-r^tKny-^--bf (GDH) iftfi^^*.fct^'< 
V^ri>K7^tKDy:^--tf (ICDH) iftis^" 

>aft7^tKDy-?---tf (GDH) ae^. -rvi^ 



iVfiftxtKny-^--^ (ICDH) itG^*?«k 
If T ^ — y Kttt K^^ - -tf (Aconltate hy- 
drataselAH) jft ^ ^ * 4$ SIP Sf ^ <Z) *8 S 38 

(l)^k:SettC0ir;i/3i 5 >K^iStt3 U^^iefiffK. 

(4) '>)i:<t*»2aCD»3»iftg^>5^4^;U5'5 
Vfift7^tKnV-:f--tf (GDH) iftG^, W'Vi? 
i>Sfc7^tKDy-f--tf (ICDH) 
t^jriVmi/>^ - -tf (Citrate synthase: C S ) 

'Am'^'v & i>^rff^ mm ts( i)^^z^n<D ^ 

(5) />)i:<i:%»2ao»3»ifta^3&^i^yL/5'5 
>ISft5^t:KDV:^--tf (GDH) aiS^. YVi' 
X > fiftT^ t K □ y :^ - -tf (ICDH) ae^. T 
3:=.yhBftt:K7^--tf (AH) iSG^*f<fct/i' 

x>fiai/v5-t? (cs) jae^"c^i««iF!»* 

^/<i'T^'J'>AJBUffl®-C*i4§fiF5f^(0«H»( 
l)JaA-6IS(5)]^KttOif;i/3r 5 Vgft^Sttn 
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tt ^ ^ d i: ;^ e>^t£ ««»aik:J:iL-irA^it 5> 
K0Sia:*ri£k: *;vx-c . Se l - if f 5 ^ ffi 

ifCGlutaaatfl dahydrocenase : G D H } j£t {s ^ S 
J;t/-rV4FiVltt-?fcKa'y-^--tf (Isocitrate 
dehydrogenase: I C D H ) ^ <& ^ ^ if t/ {i^ < 

(8) iP'^<i:t.2aOD»3!fae^)iSir;i/iri 

vttVtKp^-*---^ (GDH) i»e^£*tc^-r 

■C*4n»Iff#<^*BH»(7)3flicE«<DL-5f;i' 

^ i js s r * * ' ^ * « « -r ^ 

3 . ^m<r>nwitttSLm 

C 9 ±. o ^ S « ^ ) 

( «E <!!) W ) 
TttJa® L - iT/u Ji 5 1/81 Sr^ai-tt- U ^ til 

r s »» i6 tc J: y x3?i w ^ fi s n -c v^ * . ^et 
JcM ^vT i> * 4f >n/ 5i5>il^ffitt3';*fflffl 



(9) >^nc<t*i2aflDBsRae^*^5f;i'f5 
>K7^tKay^--fef (GDH) afi9=^. -ryi? 

a:vmTFfcKny-^--tf (ICDH) iae^ftJ: 

— V KBtt K^^-if (Aconltate hy- 
drataseiAH) jft G ? T ^ i « «F ^ 05 «B H 2ff 

(7):^icKeoL-4f7i/ii s >m0nmis^* 

(10) d'^<4:ti2a(^I»iRae^;5^ir>l/^ 
5>ll-rt:Kar'i--'tf (GDH) iftia^, >fV 
i7Xi/at7^tKny-#---fef (ICDH) iftS^if 

J:T^i;^VBIi/>'5 - -tf (Citrate synthase: C 

s) ae^ -cft *«5Ta#oraHfli(7 ):^ics2« 

5>Itt-rtK ay:r--tf (GDH) ifte^, 
i;jc>M7^tKay-^--t!f (ICDH) iftS^. 
7'3=.yS«fc:Kv5'--tf (AH) ja(K^*;i:l^ 

i7 St 1^ V - (cs) ise^T i ^Fna 

(12) ir>a/^iivSl^Stt3U:^Stt«A^3 

jb sa B «F & a j*r ^ «> ic, ^ffi®<7)wa^(r^;<>* 
r-rncr («lia«fla») ifcttifyi/i'^vB^^ 

« if ^i/^r 5 via^-&iaaK<o^4> J: y i> 
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> -5 "k n ^ ( Corynebacterlum rielassecola jSOltt 

^i^:^---t^jfie^ C«aaff360- 2 9 2584) , 

0-3158) . r3z.yhKtK5^--tf3dG 
^ (^$«ea61-136083) , ^ ^lyfStiy y 
^'--tfifie^ («»SS6 1'-2 79 8a8) , 

jQfi^ (4$KBa61-104768) 

■fe IT ( Corynebacteriua aelasaecola ) <^ ^ 6f 

( CorynebactarluB aelassecola) f w ^ A U T . ^ 

ffiffl Ufc«^tCifc«!U T iff* Efi-vOL-iryi/ir 5 

5R«)»iRj»e9^o -J ^ . ir>fi/ 5^ 5 > »^ t K □ y 

■r — -tf (Glutaoate dehydrosenase : G D H ) iS Ck 
citrate d«hydrocenase: I C DH) Jfi^^&'S't/ 



?fR383 63-21418iK3) 
\^ fjf* \u U fr . L--jf;i/^5vBI«»VC*?v»T-e 

if (Glutaaate dehydrosena se : G D K ) jft S -7* 
-rv^?X>B9"rfc Ka4f'-r--tf (laocitrate da- 
hydrocenase: I C D H ) » ^ ^ fc tf it^ < a €» 

(Glutaaate dahyd rocsna sa : ODH) iB&^i>(K 

V X > « 7^ fc K a V :^ - -tf (laocitrate 
dehydrocenasa: I CDH) A B ^ i: it t/ fj^ < t 

t»2aco»«iae^S:^;fir-r*«tftit«sDNAS: 

Xtt-rt K n - -tf (Glutaaate dehydroRenase; 

ODH) aae^. -rv5^xi/ai5^tKay-^--fer 

(Isocltrate dehydrogenaae: I C DH) xd<S-7-. 
r3-y hBftt K^^--tf (Aconltate hydrat- 
aselAH) iig S ^ , « J: 1/ x > » > - "tf 

(Citrate synthaselCS) ift ^ 7^ ^ tf ^ A <S . 
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«: D N A & »*-r aissr-efe s . WKa^^fJias^ 

fl5Se»?!}jS{5^tO:S-*S:^t/DNASff>^-^:»E«^ 
fflv-j^|v4^i^i»-. y^:x.= KpAGl» 

If ^ :^ ^ Kpag3.^^>^^ K pACSOa -t *v 6 <o :/ 

e?J j£ Iffiae?- & ^ O D N A I5f >7 . iS-S 

cherichia coll ) D *<*lfe>KS. :*:»?efcLT 
(± W ^ -i^ *> i 'J t r ' n U ( EBchrichia coll ) K 

a) »c<fcyt7^Ci:*»-CftS. :feDNAC0^»ftc 
ffl v> 4 SrilS©i» 4: U -C tt, J: BE « S <Z) ^ D N A S: 

ffl^-tt. DNA^:e5^fif&^c^)■«•rs:=^:^cJ:ya 
»f >V « ^ n & . 

(2) ^^'i'-DNASrJHflfiffiJJR-C^Wf-MSS 
14-4. --c^i*— DNAfiDMfiti, X^?*— DNA 

(3) Xi?5-DNACOPgSgPtefc(l)-CW/*:DN 
ABf>t S:ffl*ii*-ti:, H 31 1/ ffl » ^ D N A & 
-D < ^ , Xi^^-DNAiOraafiffCiV^DNAm>t 



^^^33 63-21418!) 
-^^47 9 - jfitfc't^rttfflra^i^ 5i - i: urn 
T?*. iS:fe-x - Jfi i: u rftr ^fiS <^ 

( BaclLlui subtill3 >16Sg)gft«t i « ± i: U T , 

IR-^-t -f =7 % ^ K&'^^^-tUTffiV^ilg^ 

«^ffitt3»J;^Saffi*?ie<5GDH5ae^, IC 
DHiftfis^, A Hite^-Atf C S iSS^S: -tnT 
n*t/ D N A »f>t li JEIT (0J;^k:LT455rt;i'» 

, =1— ;i/K X-T'JV^ y^_y<_ ji 
% ' 1 4 ' 1 9 8 2 (T.Haniatls»B,F.Frit8ch, J. 
Saabreok : Holeeular CloninB A Laboratory Han- 
ual,Cold Spins Harbor Labo ra tor y ,Co Id Sprang 
Harbor N.y.l 982) 3 ifflV^SCt^^T^*. 

(4) «a» D N A a± A-r 4 . ^s^t 
af5*ttc&fiEffl-riie.5?;>«*4. fct^tf. gdh 

Ei G D H ffi tt fi: ^< ffl U r * * <b . R 

icDHae^, A H jftfi-?^3i t5 c s ise 

±4:l/-Ct*ICDH, AH&T/CSffift&^fflU 
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Hethyl — N' — nitro — N — ni trosoguanidine , NTG) 
#>aL, * Ae<0»3?*SttS!:^K»firftT. GD 

?*AE59(In»ertlon aaqucncet I S)-^ S 9>-^ 
.if*y> <Transposon) J: i ffi »»iB^3 S: ffi V> 

?e (4) T ^ »«£ & l^tfeifi »j i6f5f-r s . -t © 

trm^-r^. ■t<^IS^ft. G D HStt S: aiJ^K 

ixrcDHfi&tt. A H ?sft a c s ^tt & S!^ u 



?JRflffS63-21418Jl(5) 

<7)lS±tC^5?:>— DNAi— i^AU, ^^^>*^ft: 
J&niKS*«iJ: yH«Lfc^i^ii-DNA&MffiC 
2) -effli>^»£.^ ffltt^*DNA(D»A 

ti, ^ :^r^>f»^6 { ^ v 5^ 

53$ 159- 16 2K 1970^ (HsndeltN. , Hica , A . : J . No 1 . 
Biol. , 53, 159- I 62 (1 970) J) *5v>i±^^:/^^i: 
i3-3iVfl!):frtai :CA. , 

x:^r--<i'X. 168^1U-U5H. 1 9 7 9 
(Chang, S. •Cohen, S. N .: «o 1 .Gan , Genet . ,168,' 1 

11-115 (1 9 7 93 > <D-fah'f^:^h^m^^^ 

*4. — ?3cia«:6r*Si:bTI±. B&53ftes^^#'^A 
.^S:'*<yDNA»f-^-*i'n-->i^^^wt*^-r 

$ ^ . 

»(fr*^e^KDNAWf>tS:*^T5ia«^<icDNA 

D N A Sr {tqia»3BTiaa U T . ^ 5» - D 
NAt§ft«)»3Rifte^S:«'tAONA»f>1-fctC^ 

<OfiS «:^f-rSDNA»f>rS:'S-tfr>lfD-;^yyU 
&9J*ja5U, ^ ^ i\<n 7 iS u - 7^ ^ JV & m A* O 

»J. @ft^><0»5R)ag9^fe^tfDNAC5f>t«:4>«-r 
a 3 t -C S i . 

C6DJ:^CUTt3i&n*GDHja{g^. ICD 

Hiae^, AHjge-y-xt/csiSG^-fir'tn-rti 
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(1) 5rjU^f5>tt*^fiaiS«tCM-?-"rsWKI» 

3ff ae^flp ^. G D H am?;, icoHifts^. a 

A 5f >r ttffiri^ L ft i d iC. ^ *X 6 (D S: * </ 

ffig|;jL«cDNAS:^n-€'nKffifti*DNAifil 

(2> 4 TG D H ine ^ t I c D H 5ae? & ^ 

k:«:^UfcfflftiL«:DNA&f^«-r4. Ct^W-^ 

NAA»e»_bge«»*iftC^fe€'n-rn^t/DNA»f 

A»r>Sr«:mr5fi<5«»^fifi'fc«^^^^ * - ICW^IC 

*avHi±jBUjcaAn-cswfc-r4ta«iL(*:DNA 



« C t T * - 

(3) B65<7>e»iL»D N A S«i9-r a^8^ft<Sgft 
WEtC^v^X, 5IB O BJ) ^Cia» ^* D N A Ji© # 

£^_t CO J; ^ ic u r , G D Hiae^at^ I C D H 

iftG^to 2aoi»5!iiae^&'&tf<aifciL*DNA 

*tDNAfr&JEXS (2) iCfen^T^i^^i-tL 
rflSv^r, flfffi (1) (3) ^Twaif^Srta 

SUrAHjam^&d-tfD NAWf>^-ej:a/*fc 

ttcsiae^i^t/DNAW^t-iJCtcfflAnsc 



?ff?aB5b3-:il4ia<) (6) 

*<^i»9S3ftia^$:* A.y£gfK CI) JH T? W C> *v i 
«ft^«EDNA4:^5'^-tbTSfffcHf=f*Il-r'< 
*te:friO»3Ra{K^&^t^DNA»f>^-&J2Effltt^ 

fflJit;^^*DNA»r>T-tMfiU;t^i^ 3» - -f ^ 
5KDNA&}S^«, T4-DNA»;^-if-CC 
A & Ift ^ 3 ttfififc D N A & U , c tv & 

&A-r&. DNAcom^fiS^m^Att. zf a h zf 
9^ h tMv^ 5igKt5tft«fc*cJ; d h /t^ V ^ 

t9 6 n fc® «e 1ft «c to tc a ^ 

#DNA?5f(^*nTi^ii:t±Ri&Jfc»-^i017, ^HK 

@c9^X4c^{«;^^-^n'm)e^iLf^D na 
c t -c e a . 

^ 5 *b 3 -5 ( Cory nebac teriua aglaflaftcolft ] 801 

^XSKtLT. a D Hid^^ ^ <ypAGlOOK 
I C D Hiae^ Sr-^ tfpAG300l. A H S ^ 
OpAGSaOK ^ 1/ C S iae^ & ^ OpAG4003^ 

0 ^ — -f ^ KpAGSOfDttat-tn-rttGDHia 
S^S:^tfBr>t, I C D H (S ^ S: ^ t/ »i >r , A 
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-f^7.% K (?) »«8 t -e n-e A *5KBa60 - 2925S4 

(GDH) . 89 60-81 58 (ICDH) , 

^61 - 136083 (AH) fe^ J: 1/ 4$ 89 6 1 - 27 B888 ( 

cs) ^c 93 « ^c i ^ T se5£ n X 4 . fSS^ . 
i: -> X war i ^ A^t? ft S . ft>>&1;tc*5S8( 

COMilUTlt. aiS<7):f^-:^5 KpIGl01,pAIG3 2l, 
PCIG23I ,pCAIG4 ^i^^\5<ot\,^i, p IG 1 0 1 it p AGSO 

X ft i . pAIG32m B# IC A H 58 e ? , ICDH 

iafg^F^jLi/G D H isia^ taii * n fc t* 

©X*S. PCIC23U* (fS ^ iC C S , ICD 

H, G D H O 3 ac^>»9!i ©aC^ A^pAGSOkira^ 
IC ii * n X A a - ^> tC PCAIG4 l±pAG50 

tecs, AH, ICDH, ti^XJ^GUm^Am.<f> 

jeft3H»t L-C, 4 T > ^ - T^Sjfl^ 

•ra^kiiij^^uijci^xs^ttjt^oggffl (fflK^ 

Kt«ttH^fcUX:3-KSnXv>$t»0) ^SS 
JaUXtav^. 10JfS:fTe)«»tLX(*K««^ 

pHo g ?5«r e , ;i^'ojar»«)^^?aR-^fl3f3iS 



:t-S«HS«:e±i: LX^^KteftlTiiiikl^y. 

A 5 ;^ 5 KpIGlOlr pJ»IG321, pCIG231, pCAIG4 

^^^-^i'^-^Sfc LXffiv^*3KXl^5^<^T 
&^nC'Dtfa®t*fi:DNA«^2ffil LXAvolftgl 
^«CDNA<D?&±i: UX€e^t-4wi:XJbS2^(g 

^ ( Cory nebact eriua ■elasseco la ) 8 0 1 <tt S 

Ufer-'<i'-r'*;*?A ( BrevAbactariua ) . flj tC T * 
®a*f<ttfi:5'0/<i^T'';'>A ( Hicrobacteriy ) 

c:<oAituxt#e>nfc4c«w®^«st<t4*& 

fflv*Xir;i/3i 5vtt«»t^7<e-3XL-if;i/? 5 

■r*:^iiA»^i»xft*. ffl t> ^ fl5pHi± afl- 

i:LX20^50^ra, * L < *± 28 — 36 ffi? BB » » i: 

R^i^ - J5acD;^*fefcbxi±»a6^-efc*i.tf±<, 

*Sa®i?)^S»*^ffilcJ:r»XL-^^;u* 

li* 6 flt«r a 5^iS& t L X ^»&Xt7 ^ Z 
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t Ji 5 ^ 4 -C >Sc • 



?fRnB3K3-4il418il(8) 

iL:r^X$ Kt UT-tn npAGlOOl ^ J: t/pAG3 0 

ynebacteriuB aelassecola 80l35^3t5<^GDHiQ 
te^ S ^ ti" *55.4Kb ( * D - (7) EcoRItSff >t 
ory nebac te rlu» La sseco la SOl^CO^i' ^ — 
^ ;^ 5 K pAGSOCDEcoRI W »f ffi 4 n t» <7) . 

J; t/ CorynebacteriiJ» nelassecQ la 801 i <D 
I CDHiae^&#t/Jft3.3Rb«)SalI89ff>^-75^±5^ 
a^'f'^T.^ KpAG50<^SalI^ Wf ^ii * * 

W "C ft ^ • CorynebacteriuB ■elaflsecola 80 1 

^^^^x^esfcwersK^ (t»xsff) ictaxw^SFss 

-f^Sd^Tl^jiC) Corynebacteriua welassecola 



(1) ffittXy^XS KpAG100icOM« 
(1)3 tj :?tyX5^5^ rj f^A'Jl ^-fen ^ ( Corvne- 
bacteriua ■elaasecol a ) 80 1 (iaiXST*lSFi8 

ssa^i-) ^> o ^ D N A s> a t -t ^ »r 

'&t/7KW«EipH6.2lC«Siai20T:. IS^IBJ 
A • j?t V "fe 3 ^ ( CorynebacterluM aelasecola ) 8 01 

«t>. ttfl^U^ta. 1 ObH h U CTrl«)-HC a (pH 
8.0), 1 bN EDTA Ott««E8»«»clSl3aUfc, ;::n 

trait. 3 7\;un:4^luifii5^-ti:A-. c*vu:^a 

20 0 fl/aJttJC^i«kd*^JP^. SJflTl 5^ 



TME*S»**f50 aM h (T rl a) - HC a . 5 

■ N EDTA, 10 0BHNaCi,pH8.0)-?«afflUfc 
7 X > - yi/ t AO A tS^ U ^ . 10000 rpB 
(11000 ff) T? 1 0 :^(ava.L.:»H L -C*® «r 0 

1, v/v) »E fe^SJB jL-CiS^COft. 10000 rpB 
(11000 K)-C10^^faja'6'i>«l't7fcJBS«:@»ClU 

CO a . 10000 rpB (llOOO g ) "C 1 0 ^ fSI 5S 'Lf ^> l!t 

1^ACi/ir-7tt. JltSJ:yWA)firjft*iaffi4 0A 

iirfc. ^iCHT^, l/S^roSH KaCfl^^SI* 

?k tc & 5000 rpa (2700 e -<* % Q 9t Tii'A ^ 

flfClO dN h ij ;^(Tri»)-HCfl . 1 bN SDTA, pH 

7.5) 4 ■ 0 (c is u . h -5 A S: a» aas 
3 0 0 bkic a * ^ tc in ^ r . 2 {Sf^<o jc ^ - 
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T:iCT3B$rafili$U, 10000 rpa(l lOOO s ) T 2 0 

^H^j^co^. T E 0atr?$ 2 s A k: rdJSe L . DN 

;^l^T, 1 6 0 B^^0> $«JIS» 3REC0RI ( y ;K > 

- > J: »; fl» A) & iO^ . 50 .H h rj (Trls)- 
RCa(pH7.4)»10 oH HsSO« . LOO nH NaC & 

<7yiekm^ e 7 ^ 2(*it3 7x:ic-c3 o^^rajfiffiS: 
(2)^ fi -P8R3 25® aai t ras 

5^ ^ "J t 7" • 3 fj ( Escherichia coli ) K 1 2 

PA340 &SO uaoL-zfnp. 

1 Off/3, »^i*X5e/a, NaC St 5 / i . 
pH7.2)frCaSU. 3 7 -C tC r ® aflES X 10' /■ fl 

I 5 % (w/v) V a — □ — . 50«« h »J X CTrls) 

-Bc ft (pH a. 5) . SO bm edta , 2» g /■ « u y ^ 
2 « a u . 37r; u: -r30^ra^/t a -t*- ^ . 

9z< h *) h v(Triton)^$tt(0 . 1 % (»/v) S »J h 
1/ (Triton) X - 1 0 0 . 5 0 bM K V ;X (Tria)- 
HC a , 50 >N EOTA. pB 8.5) 2 a 11 & iO A T . 3 
7lCtcr30^raffi^$Lfc. S 
■CtcraOOCO rp. (64000 k ) r l ff? la a 'U»4> «l l 
±ffSSr©iRU, ^ i:^ k: T E a WflJl 5 it T 1 
8»fii:L.fc. Z<;D«ttC. 10aff/»a<^j:^i/'> 

4 B i: S: iiD^r »;OMClSJK L . 40000rpB (100000 

BR325 ii, iR^«m5^lC<tyS>6^a.-y(tJ. 

ttzJiy, ^5r?-pBR325Bi4>Sr^5fe. rk 
KZ<7>i^mi^^^^^<D-( -y -f a \i }\/ T n — JU 



VC25 ■B<D5k/ftUft:l00 BNCaCfi.TKSffiJC 

aisufc. *»ffl«S'*cp-c3 o^raift^^L,^^. 

100 -KCaca.TkSffitciHfflL. ^^-ci^fa 
{ii^l$Lfc.^^A^£iaf9Jft200Aati, 0. 

lAffOpBR32SDNA 7.if U^ — 

l^ffliSl^Cfe. -t 0« 4 2 t: ic -c 2 ^>fai»#> L 

*-cai:ac*«? L -c. 10 A» /■ a ® X h 5 if -r y 

> 4 ^^-r 6 L - * CL--rax»Cl5ff 
/ fl & ©IW L fclff H5) lC!fi:0U, 37t::-c 

— «Jki§«U, y^;^* KpBR 325r Jgfltfett L 

^irji — pBR325fe»i$bfcJti/x'Jtr- 
3 fj ( Eacharichia coli ) K12 PA340S:, 
100afl<D5^h^1t-<^7'jV(10 AB/«ia)S 

■f "7 7. ^ K PBR325 DNA 1 7 *i k fc-ft-tfaCD 

1 & to A. T , SObM h iJ J«L (Tris)- HC li (pH 7.4). 
1 0 aH NeSO« . 1 0 Q m}{ r^aC 2 a> WL 1 S 0 

-ecoft. 7 0-CTi04)'rairaJRUT, Sffi&f? 

«3 0 0BHii<t*^tcJirit. 5ti::2flSScOx^»^ 
-.'I'Sr^^llUT, - SOIClC-CSB^rat^J^L^-. 
i?CtCl2000rp. (8900 s)-C^ari O^J-IBIja/t>^ 
KtLTDNAztn&lElitZL. 19&tifrzt23&»^S 

tfejabfc. «tfturcttmfrBAPT«wfij!C5o 

hyx(Tri3)-HCa. pH 8.4) 200a flk:i3J5?L, 
/t i' U 7" • r ^ U • rf; r ^ - (Bacte- 

rial alkaline pho ephatass) ( ^ 79 ill ^ ^ n 41: ^ 

uaA)£:imfe»iraLr6 sclera o^xas^c 
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■e 3 0 ^>ras;e; . * <7) a s J«?ffi <o t 

Arfit. 12000 rp> (8900 K^t^MUV 1 0 TJi tSt '(j^ 
^tt L T tKS $: igilJl L . S t» ^ -S W i; S: 

orfs;i/A (1 : 1, v/v) JSfirSJiOU-CJS-^L 
fcft, 12000 rp» <B900 s ) V I 0 ^ m iS. 

A>^<tL. ft ElftSl U ^. 5? »C ^C ^««) 

D □ It; A & ^ im U T £S ^ b ^ €^ . IZOOO rpa 

(8900 g ) r 1 o ^>ra a^t.-^a u , 

ftUfc. «i7K®tC»ffi^hiJ'>Afir«*iaS300 

-K;)^, 12000 rpa (8900 g:)-t? 1 0^^faiaM>^JB 

2 3 Ai 0 CO T E a»a-C ffl» U . 
(3) DNACDfiJi^SiC 

9iise^ixe(i)<^)DKA2.4^ shg3e^£S 

W1XS(2)CDDNA1.4m g t 3 BMSL<D r 4, y 

T-i^DNAU^ — -tf (-yrf^vt^— >*t<ty» 

«*(Na,HP0. 6ff/«. KH.PO. 3ff/fl, NaC fl 
0.5 8 / A . f(H«C fl 1 s / 6 . HffSO* 1 bN , CaC a , 
0,1 mM, — X 2ff/B. »3e 15«/ii, 

L - U 3t - > 0.3 »M. L - a -< S/ > 0,3 aN. 
L-tJ^-?^2/V 0.1 an, L-TiU¥-> 0,6 ■ 
H, f^T3> 0,05 ■M)IC Jft^ U T«» L fc. 

(5)zi'J*/<i^yy'>A->9tra580 1 
( Cory nebac terlua aelaggocola &Ql)(tSX9f^9 

^B 5 5 8 ^5■) CD G D H n^ases^ & ^-r s :^a« 

> (10 A g /a a ) t -a- ogrffi-^fiSsiE^idie fc . -r 
h5♦^-f^^yv(lo^ K/Bfl)©*&'S-t/^K'&^ 
mxmm t-c ^ ti ^ tK)&m V , ^it<ow«s:M^ 

( EgcherlchAa coli ) K12 PA340 (pAG103) 



A) k. k . 5 0 aM h y (TrlB)-HC fi (pH 7.4). 
lOaH HgC « . 10 aHJ/^^ h 1/ h — A/(Dithio- 
thraitol), 1 aN X ^ £ ^ > (Speraidine) , 
1 wH ATP, O.l as/aA l6l 7 /U ZT i 1/ 

(Bovine sarua albualn, £11 T U If b tj: BSA ^ T ) 
(^-bX5rij*f--^5^5hg_tt. 3|eB±y« 

(4)ffl«pL ::r 5 ;^ 5 KiO>;»a^o^A 
^ExS(2)<D*ffik:J:y. is/arytr-a 

y ( Escherichia coll) K12 PA340«) 
3>tr5^> HiHBfia (Coapetent celD^flSlU^. 
iJ>t^5^>MBJaffl38)tt400M flt Sir RXa (3) 

^t<0«, 4 2 t: tC r 2 ^fBfelltt U , Sail 

cOL-:/axft»iiobT3 71C r 90^ra 8> S « 

4)^a O fc>cffliaSf (0 O D HIStt , Tffi®^^&t? 

G D H a 3feiBm^-e * s c i: t «e t fc , -^^m 

i^i&m (KH,PO« 13.6 s/a, K,SQ« 2.6lff/fl« 
HgSO, -78.0 O.Zg/fl,CaCfl, lOag/ft. FaSO* - 
7H,0 0.5 Bff/fl. — X 4ff/fl. NH,Cfl 

3g/a. L-XUJi-:z> 0.3 aN. L-nWVV 
0.3 aM, L-tX5^t/V 0,1 aM, L. ~ T JU ^ — 
> 0.6 an. f-T^^ 0,05 all. pH7.2)100afl 
tC. i£^xyt7*3y ( Ettcherlchla coll ) K I 2 
PA340 (pAG103>S:a»U, 3 7t:r— BiS«l-fc. 
IK:^S»ai & 2 a A (9 T Ma»ffi( 5 0 aH 

h y (Tri»)-HC fl . 1 O aM 2 - > A/ h :e. 
3'>'-;i/, pH 7.s)tcffliaL^i. cnfefi^PiAjG 

JSL^gk. 14000 rpa ( 20000 g ) 7? 20 ^ ^ ^ 

tti>T. isj^fi£ai«(ffi0^ffi) Srn» b /i. 

^ X y t r • 3 y ( Escherichia coll ) K 1 2 
PA34 O^xi/x ykr*3 y ( Eacharlehla 
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coli ) K12 PA340 (pBR 325) t 1& H "T 4 

GDHTSttli. 2.5 Bftt^l^-jRSdJjaCSO.M 
h »J (Tri»)-HC A . 40 bN KH4C Jl . 0.25 bN NAD 
PH, 5 BHo-yhiT/i/^ryi/tt, 10~100m d 
JWflaiAaitt, pH 7,6)0340 nil 0 « ^ & , 

«>a!^tct*n — 'J — (LoBry) ^(^T— .iW-^-.n- 
'J— <0.H. Lowry), X^.i/x-T-D — '^x^^a — 
(N.J. Rowebrougb), r — , x . 5 V ;i/ ( R . 
J.Randall), i/ i -< , v< >r >j* ;U . >!r A ( J . Biol, ' 
Che..) 193« 265SC1951*^))C0 & ffl . 

r2&. ±Ea5;gW«!»ff e*t i: U T, 4^ A m T /I/ 3^ 



?ira03B3-^l'118t) (11) 



« 1 ^ 









PA340 ■> 




0.009 


PA340<pBR32S} 




0.003 


PA340(pAG103) 


+ 


20.8 


PA340(pAGlI2) 


+ 


28»fi 



^»'l/3r^Kyvtt(P -Nicot inaaide adenine 
dinucleotlde phosphate » reduced fors, 

jeiTNADPHt^-**)c^>fi('r-f 5^ a^;i/)'Cilj5< 
L T * 5 . 

-ty^— (E. coli Genetic Stock Center), 

-rf-y^A. X— ;i/ a.-y< — t/^w'. ^ O — 
Jl/ it-f jtS^i/V, 333 , Sz-y- -:?.h'J — 
h, fcT — .3r — . rtfvi^A 33 33. -i—yv 
-<"^>. 065 10. 7 • J A ^ 



S v-sp -^^■"^'^'^ Hutian Genetics. Yale 
University, School of Hedicine,333 Ceder 
Street P.O. Bo» 3333» New Haven, Con- 
necticut 06510 U.S.A.))0>< — ^< ^ X 
^ "J ^ ^ ^ (Barbara J. Bacheann) J: U i)" 
gaS^vfcxi/x VtT'UV { Escherichia 
coli ) K12 i*. JifflaM 

»3» i: S: tfi L T 6 . 

t r • 3 ( Escherichia coli ) K 1 2 P A 3 
4 0 (pAG103)l±, -rjBS O G D H ifcfg 

L T . 

(6) V S K pAG 103<^^>Stt^W 

pBR325-cjBKte«k5r*vfcxi/x 
t r . 3 'J K12 PA340tt CD f^*> y X »J t r • 

3 y f Eacherichia coli ) K12 PA340 
(pAGl03) $r ^ V> 5. l± fiJ «aX8 CU-(2) t ^ff 

65 ^c :*r isfi T ^ ^ 5 K pAG103 ® D n a 4 ^J- 



IllfliaU'Cl 50 A ff03^5^5 K PAC103CO D 
NAit^fe. ::ltf9DNAA*^*^ 0.3*iffCK 
l^&afiUcniC, * * lO^tt ©Slfft^^EcoRI, 
BaeHI, BrI n , Hind m C — y st? 2^ — > *fc ^ » 
A) . Pst I t J^t i; +^ - ^ ^ .-if 5 K y - . 

>»tHJ;y»A). Sac I (smjasE i y DiA). 

Sal I ( - y Jf? y i; y W A), Xba I (=: y 

j4fVi/-vttJ:y»A), XhoI(^®j&ttA^tt 

<t y w A> % ^ar *j Ji t^ffl-^tt-c. -tn-rno 
aiEtt»l«20M ait»icT37t:-e2^rafi;CiE'ttfc, 

.-t Oiflft: L feKI^ S: ^ - T f- A e* (T. Haniatis. 

H.F.Fritsch, J-Saabrook:Holecular Clonirn A 
Laboratory Haftual, Cold Spring Harbor Labo- 
ratory, Cold Sprlns Harbor N.V. P. 150-185, 
1982) Cr):?^&UJ:y, 1% (v/v) T/fn-xy/l/fll 

*f J; 4 % (v/v)7K y T y ;i/7' 5 K y 
/■ft x^V'^A^o^Y K*flS)ttw:aiaiL-c3o 

ftDNA»r>tu:^iC^i/OK«>©«cfl^L. * 
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^ A i'' 7 T — ( 1 phage) D N A ( — v iff :/ i> — 
2^*tJ:»;»A) 0fflrai»J!?HindIII Jt *?fl<fc»c^ 

99 izf^SH^n V ft y T -f ^ y ^ yf. 1 74 -? y —*j 

(^X174 phage) D N A CD HRI»^Haam tc <fc ^ 

WSPffii^^Lfc, 3 CO » ^c L r w n fe 7^ 5 
D N A Wf >t ^fi $ etS 3g *c t± , ♦^l.Okbtti 

* -3 - 

CO D N A W^^- ^ Jd 

103©DNA2O;»fflC>*UX. I004ttt(3Ditt 
©»5»fEcoR I, SaA I fe-tn-miD^-C. 50 »H 
h y ^ (Trla)-HC (pH 7.4), lOaN MgSO. , lODiN 
NeC0<7)a«ttlOOMflt*i-U. 37t:k:r28# 

fcLMPr/fn— A (Agarose) *r ^ b . 4 "C "C 
5.4 =¥a-^-AiDDNA»r>i-69^?tS:fl|«gLy. 



?fm03 63-2111 a*Kie) 

T 4X iK T u ;i/ r ^ H V ^H/ a ft S: m 

-tCOM*. -f =7 7s ^ V p AG 10 3 li , ^ — pB 

R325<0«!)Pfi»^ffEcoRI « (9r SP ffl VC )|^ 5 . 4 * □ K 
— ;^ <7) OEcoRIIpf >t *^fii2t * n T . CCD 
EcoRiBff ^ 3y+/'<i'r-'J*5A-7i^-fea^ 

( CorynebacterAua aelaaseco la ) 8 0 l(}Sftx9f^ 
flFi8 5 6 8 #) O D HKii*ee=- ^ <y D 

N A 3. . 

:/5A^KpAG103 D N A ft :/ V A 5 KpflR325 

( Eacherlchia coli ) K12 PA 34 0 fir i& K ft U T B 
?f5S:*ettT*^fc. set. amft<E«»lc-:ji^-c, 

(1 : 1, v/v) ttSratftiLT, itJpoa, 

e> t\,t^i^m\r.-»m^ h V ^ A frftnaifit 3 o oaw 

m XX ijti^<r>^^ -3 0t:k:-C3N^ra«t$ufc. 
■tcDft, 10000 rpp (0000 ) -c s ja T 1 o^j-raiift 

'ii'^HOT. D N A Oit » & 0 IR L ^ . ^9 
€. nfcitSB $: ajEttJtfta, G D H^^igta^ S: ^ 
^♦t)5.4=^n^-XODNA9f;tS:«*l2A 
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^ J< ^} l'^ • jtv-fe^l^ ( Corynebacterlua 

■elassecola ) 8 0 1 CpAGSO) A^6<7)a:/''?A5 H 

r ^ 5 KpAGl Sr »/JWfc \^ X =7 :^ ^ KpACM 
pAGSO Sr^^fift t. fe- £iT, ±: 3^ © JSI U: ^ ^^ "C » 

a la as -r S . 

<D3U*-'^5'r''J*?A' ( Corynabac- 
tergun nelasaecola ) 2 2 24 3 (<aXffI*<rJ6 

5 6 0^) S«: e> ® :/ ^ X 5 KpAGl (0 ^ « 

iti-^fiftlgife C (NH*>.SO. 10 g. 
S^a s- K,HPO« 1 g. NoCa 50 as. HsSO.-7H.O 
400 Rs . BnS0*-4-6H,0 2 e« , FeS04»4-6H,0 2 
Rg. if;U3— X 20 s. 50 /t«. f-7 

200 a a JL * ^ I s^M*^^ 

*»LTli!tb, pH7. ZicnttUfcJSlft)^?. 

2 0x;-pio^>Kl. 10,000 rp ■(11,000 g)<oai^ 

T E ( 10 H fJ . 1 ■» EDTA, pH7.53 

ZOiifl*k:m«Ufc- r«)ffitc, 10 UK/* 4 :n ^ 
i^';;Ayn-7-rK7K»ffln.2 ■«k*&<t;-fei'*fA23. 

6 K i: & An » K m» b - 40,000 rpa(l00,00 

0 k)i 5r"C4 8^iaiiS.Cf^»bfc. «if^«MW 
J; »; a ^ A — ti" , 2 :<c fl9 K ft^ a aj a n . 

ifeSSt*-i:t-<fc»J* ^ X 5 KpAGl & t9 - ^ 

^0»HTEa»faLlCjt*Ura*fb-C. DNAiil 
rafli:^^- ^ ^ X i KpAGJ «: l»82XS( 1 3 - (6) 



?JBf1B3 63-21418:1 (13) 
^2oo»4c^>fijeei|£^fiaiStt^:^tiur, aa-c 

H 3 - X , 10 mH EDTA. 25 ■« S 'J X ( t K O 

*i/Jt^A')r5y>t3'> [Tri 8 (hydroxy Mthyl) - 
aaino.ethanelTria) , 10 ft U A ( J/ if 

vtt, 3itBJiyaA). pH8. 0)10 Bft^is 

■fy - }i ^ U A* ^^-t S 'J '5 A (Sodiua Dodecyl- 
flulfte £lTSDStB»-r)«fC0.2N NeOH. 1 % 

C«/v) SDS)20 D ft srSiia«*^<Da. 7k4>tc5^ra 

mm C5M|H«M*'J'>A7Kmtt60aa, ftttll.S 
■ ft. t«7K2S.5 >a0S'^IS)15 aft ^gSAOSI^iO 
a, 5KEti*C!04^raHt*T?&ffi«^ »asftco 
SrS'L-V 4X1, 5^13* I2p 000 rpa 

(13000 g> CD a ^6 S: » -tiaift S: taiS L fc. 

1) -c ffl m u T * « & E iR u - cntc2f&«ro 

S&Sex©C8)-<D-C«» L^ir ^X 5 KpAGltDD 
NAO.5 ;i k icSt O-r 10*S^*<I!«l«3BEcoRIfe 
iO^, 50 aN h X CTris)-HC il (pH7-4) . 10 aM 
MgSO* * 100 bN NaCO<Z)a«jgic40M H ^ 'C , 3 7 
•ClCX2^fai£j5 5 ttfc, * <0« 7 O -C-C 1 0 
ra in » L TS;t Sr ffih a -tir • r<^S)C«20Aii 
fc3MttO!)T477— J^DNA»J;tf-^ (^yjK 
V J/— > tt * y » A) fc * . 50 mH h'JX(rrlB) 
-HCfl (pH7.4), 10 dN MjCa,, 10 aH *J ^ ^ h 1/ 
•< h — (Dithiothraitol) , 1 bH X ^ ;I/ a 1/ V 
(Sparaidine) . 1 bH ATP, O.lBg/aABSA 

ffllA)eDffWtt50;i ft^'-Cl SrjCXliftS^^S 

Ca V X 5 KpAGl4C0 Bl » 

3tJ*y<i^^»J'?A- >l^-fe3^ ( Corynebac- 
terlua aalaaaecola ) 22243 (tttX?5f^SjR 
560#) SrLQI^Jtt ChU:/'h>10«. I»S 
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:i <J5ig S«f S ^8Bt* T*3W U T L G 3»5c«^ (L 
G JStt I.5« J|$0 a|E?c S aAB L. fc:fS*) ^ * 

*%-r 4 L G 3|E3eig« U . 32T:-C2B 

Bi&«LT2tt©7^ h^-y'-fir UXSStttt^B 
JlUfc, ^5«>*vfc2«t<75'T-S^'»f-<5'';>WStt 

T - K (Plas.id-cured)tt-e o fc, 6 O — 

terzu» nelassgcola ) 2 2 2 4 3 ( « X ??f * » fli 
560^) J:yg?ffi<?)«^r^«Lfc:/5;^SK 
*zLT-K«fci,l!Jffi^^fiaS%-C3 2T:, 12 

fc«flS«:aiRL. RA&JftS m ft k: HB a U ^ . ^ 

A 5 t 2 f?aiaETSNCtt(TSMCHtt, TES 25 >H , V 
:a — '5' □ — X 0.4 H, ««C ft , 10 bN. CaC A , 30 

■ HS#*, HaOH-CpH7.2 tc nfi L fc* Wift -C ft * ) 

50 fl i: <0 tg-^at «: J: R y n h ^ j:^ h ©38 
0.5 ra fl IcailniiS^ O^:. -t oaSE klPEGtt CTSMC 
la H /if 'J Jt ^ 1/ V 5/- U n — ;U6,000(Polyethyleno 

glycol 6000) Sr40%(v/v)aa; lc|»»-r « ] l.Sm 

/!/ n y K > ( P V P : Poly- 
vinyl pyrrolidone) 40 j/ ^ An "f ) 5 m fl 
SrSSnUT, 4,000 rp«(lB0O g)T?^aT?l 0^ 



?}J?303 63-^1 ^18il (14) 

Bi^«^^«i^>ife5%Sn (2 2 8^) -C&fi660 
2iC)i-:>fc^j^-CfS»ttk:^^£/Ui/G&0.3^ 

Sg, :» -tf 5 y 10 B, »«ic + x 10 K.HPO-. 
0.35 s, RH.PO, 0,15 — 4f a - X 137 g, 

^ya:^VX;i/rf5V»(TES : K-Trls (hydroxy- 
»«thy 1) Bethy I — 2 — a»lno6thanoulf onlc acid) 
5,73 g. HgC fl , 0,95 g, CaC ft . l.U g S: >fi 
mtf^X^Xl % k. \^ . NaOH-epH7,2lC U y^i^tft) 

5 mftk:IBffib&. c:eottJB9jS4.5mft^, 3 B 
k/txi fl»«®y:/^'>A«:#=ffr*Ri^f«($ 'J 

/-Kr:?-<;i/*— -c»BffUfc)0.5mft SrSiuur. 

itm^tL^ts.. $:7. 000 rpB(4500 g) 

to. 5 m fl «) R - P V P kl 5 ^ tClBI?a U - 

-PVPtt-(?«f?b. ««IH»ttSr»fc. — 
® *RJBffi « i S ^ -t>- ^' 57 ij 10 Pff/mftiB 
ffi * k: «a L t . S^JgF*ttRJ&^ 

tCPVP 40g/fl, *5iei5g/ft«:»JiJUr^^» 

K*T«aiE3eiSifit. -tcDJimaflsnfc. PV 

P40 g/ft, 3(E5^6 g/ft tajaLT<§'&*l4±JB 

fti:ffi-frLT. T»3*^c^SiaJ:^^aa•r 4 C t tc 
J;y?T'5Jo/S:. «iSLfeii3fe««S«:32'cr4a 

ft«tciotttrat^, xh^-y-'Ti^yvio Me/ 

S (8) - OT? 3^ 7 A 5 KpAGl t L i: 5? 
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^ ( CorynabacterluB ■elassftcola ) 2 2 2 4 3 ( 

BtrEXa(8) - C3>-CSi« b fc^^ X 5 KpAGI40 
D N A 20 *i g »C ^ U r , lOOmfeCO WK»*Ba»H 

I , Bji n t [g^ iwio , lo .m h u a (Tri«)- 

HC (pH7.4), 10 sH HkSO*, SO «M N«C A , 1 »N 



«fJaBSB3-21418II (15) 

J/-?'*KU-< h — ;K01thlothreitol) O ST fdf 
IQO mait»-l?. 3 7t:HT2^HISJC5ltfc. 

LfcLMP T ^ n — X (Acaroso) 4: ffi M U . 4^ 

XCD D N A t9f ^i- CO^?«E & rttt U . ^Of^jgCDT'jtf 

^y^;l>.irDn3j;;UA (l : l) ?ftS:aSfelL-C, 
© D D il« /l/ A «: in b T . % . tK W & © 

a£aOO aHlC ^ 4 J: -5 IC jSiB b . 2 fS « O ^ 



to,ooorp.(9,ooo B)-csat? 1 Oi^Wa'C^^^ttb 
r. D N A <^fed» ft ISiR t , ^ n fctt IB S: »ff 

(S)y-7X% KpAG3tir)^St^:Si9En0 3RBa«H I ffi 

fi?82Xa(S)-a)CD:&?£iC<>:tl, 3'J*/<iTx 
'Jf^A • ( Cqrynebacteri u» »elaaaec 

Ola ) 22220 (»X«f*»J5559H9^) 
tt?t»Ufc:/^X5 KpAG3<DDNA4 it % \L 
n\.X , 2 0 O ffi|IH»3RBa-H I S: iO^ T . 10 

aM h V X (Trl»)-HC « (pH7.4) . 10 aH MsSO* , 5 

0 ■« NaC a . 1 aN ^ * h ty ^ 1 yi/CDlthloth 

reltol)(;r)|fi«J$lOD ra 1 . 3 7 tC T 2 ^ 

*;i/A (1 : 1) ttiaiAnUT«f?<©«i. *flS: 
300 art iC<£i*^tC iff ^, l?CtC2ffiaF 



» L fca. 12,000 rpa(8g0 0 g) -C^a-ClOd 
9 X 5 KpAG3«) tt»l»3R^ BFf 

%[a &m4@tc^'r « 
«^ffixs(8)-®ait^(B)"ca«ufc^^«>DN 

A^4t3*tt®T47r-i'DNAy:tf-^t 
&S0 aN h y X (Tri9)-HC fl (pH7.4) . 
10 an HkC ft 10 aM ^ K L/ >r h - 
(Dlthlothreitol) , 1 aN X ;i/ 5 V (Sper- 
• idine), 1 aK ATP, 0.1 r.«/a a BSA S: * t/ tt W « 

50*tat4>-c, 1 5 x:^cT — *^J«:* -ttfc* ^coffi 
To-cicci 04^rBJ2niittb'Cjert?fi:ffjt*t*:fc. 

» 6 iv 'J - -tf sjc ttso A fl & ra T . ttffe 
xa(8)-(3)4:rai:?&R«si»f^i^^y^ g:*.^< 

i7T"U'^A->^'bl3^ ( Cerynebttc terlua aelaa - 
»ecola ) 80 l(«XW*»fBS58^)07^h^-9'-< 
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50 t ^ « U fc. 

^ ( CorynebttcterluB aelaasccola) 8 O 1 ( St X 9f 
(9) :/ 9 ;^ 5 KpAGBO^ CO G D H & 

*t/ D N AmPf c9 laa* 

DNA 5 MgtC^tOr, ®IPa»5»EcoRI & I54ttt 
2ra ^ T , 50 .N h U A (Trlfl)-HC A (pH7.4) « 10 • 
H HgSO,. 100 bH NoC 6 &#Oa«3dc60M A 4i 



??r?aH3 63-:il118iJ (16) 

^m-r h *j i^^fam^mm. 30.0 »« tot 6 « ki ;t , 

"C3^Wfei$Ufc. ??C»Ci2,000 rp«(8, 900 g) 
APTtt»tt(50 bH S »; a (Tris)-HC ft , pH8.4) 

ZOO tiiizmmu. {7 7- V r ji^- T i3 *j -7i^ 7^ 

y r ^ — -fe? (Bactelral alkaline phoa- 
phataBe)(^aifi«c^^tt i:UaA)SrlM&asiD 
UT 6 5 TClcr 3 04>raSie?S ttfc- 5CU:KSi« 

fc. ^Wa. ^S6D T N E jBSTfiSifP 

U 7 i y — t in >L . a^l^fca. I2p000 rpB 
(8,900 «)-C1045'raia^5)-« U-C*» & 0161 L . 

v) tt Sr a»in b T ta^ u fca , 12,000 rpB{8.9oo 



12.000 rpB(8.900 Afi-C10^raa/ti.:Q-j« u , 

=fe jftMaiJBCaoo BNtcJic 4«cini^. z{&9<^^^ 
>'-^i/feSB»iiL«4f!u>ta, -3oricT3^ra 

-ecoa. 12.000 rpB(8»90O «)Taifl 

■cio4)-raa't>^)-« L . D N A ttia i la til u . c 

*v fe ttff U . C ® D N A rfeft t tKTEXSC?) 

■CSIBLfeDNA 1 A* 3 M(S1:C!) T» 7 T — 

fi:, 50 B« K »J X (Trla)-HC fl (pH7.4) , IObN 
NgCU, 10 bN t/^^ h 1/ -< K — ^KOlthio- 
threitol). 1 bN X ^b 5 J/ (Speraidl ne) . I 
■ H ATP, 0.1 ag/B A BSA(K -fe 4r ij -y- — ^ ^ ;}f ^ 

h'j-tfc. 3ieBai:y»A) <7)«»?ff50 /< a in-e. 
1 5 r r — ift S it • -twa. 7 o t: r 

(10) G DHM^iA^^^'Sfm i^tzm^zf ^ 

5KpAGlOOlC0BSl^5 



y=iV:^/'<^-r»;'>A'>t^-tr3^ ( Corynobactc - 
rluB BBlesaecola ) 8 0 1 f X W « SS 558-^ > <D 

7^h9-9--<i?yi/10A ff/Bfi fc^t/LG^^eigf 
* ( L - *35 itfiS if ;i/ 3 — 5 B / 0 i SJO U 
3G:l$«fi)J:-Cie/b Lfeft, « « 6 fij SE X S (8) 
-<DcD:&i&K:i:y, t?KX 

. « e. A ^ 5 K ^ X S KpAGlOOl k 
KpAG100U±, ffieSicntLfe 
:/ 9 X 5 KpAG50©fttffi»5!? EcoRIttPrgP 

5^^^^i>a^a^^t=Iy;^slffl«A*0G 

(11) y 5 X 5 KpACl001»:firS«CD a D 

^7X5 KpAGiool & «^f-raa y;^/'<5^7'y 

A • "fe Zl 9 ( Co rynebecteriuB MelaBsecola ) 
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?5f?afl3B3-21118n (17) 



Jg^50"flT7. 32'CU:T — tft^ilUfc- 't'^ 
iftil ^ y O , 0.8* NaCl* » a 2 0 • fi 

-e2I5l!ft7t*Sk, MESttWtt (SO.M 2-(^;t/P 
^ r; / ) J. V >aa(JS4TMBS B&i-), lO.H 

HnSO,, IObM EDTi, pH7 . 0) 1 O « C »C » S L • 

-^^4f-.(8 5 30 2 lS) -e^aaUfca. 14000 
rp«(20000 )-C 4 -e 2 O^J-fffl^/C^^lHtU-Clffl 

GDHiSttli, 3 . O ■ fl » S Iff ClOO •« 
h i; ;^ (Tri8)-HCl(pH a.l). 5«M a - ^ h i^/l^ i» 
-;i/8ft. 10 mn (NH,).S04. 0,15 mH NADPH. S 0 

$B 2 « 





G D H JfcfStt** 


8 0 1 

aOl(pAGSO) 

aoi(pAGiooi) 


0 . 6 a 

0.65 
3.71 



a2) =i»J^''^5'^';'i'A->5-fe3^ (Cor- 
ynebac tar Lum Belas secola ) 8 0 1. 4: Sf 4% . 



(12) pAGlOOltoaS 
terlua aalasecola ) 801 (pAGlOOl) A »J ^ E X 

®(8)-(D0>^ifeu:taforDNAaK«5 5 u 8. 

/aft (7>pAGL001DNASf$^ lafl 41^^. 
C2) m^^^ ^ KpAG3001<OHa 

(1) 3U*''<^7^'J'?A*jt^-fe3^ aoi 

( CorynobacteriuB ■elassecola 801) 
C«X9f 5 5 8 #) OICDH 

(D=i'J^>'t5?7'fJC'/N-J*9-fe3^ ( Coryne — 
bacterlua ae la a aecola ) 8 0 1 ( tSt X gf ^ g jgSSa-^) 

SiKxs (i)-ci)iw82tttra«ieo*aitc<t 

yDNAai5EQ. 8 5 ag/a A ®^DNA«?acSr^5 

AtC^JL-C, 1604lttC5iWfa»»EcoRI(- 
v/K>i^->tt<k*jaA) SrJD^, 50 aH K'J 
Pt-HCfl CpH7.4). 1 0 aH MtSO* , 1 0 0 aH NoCl 



®^^^-pBR 3 2 5CDn&£:SSSE 

5lfeT, '<i?*-pBR3 25&j:S/iUtT- 
3»;K12EB106 ( Escherichl a coli K 1 2 
EB10 6)k:»Ab. ^9^*vn:?&5tl£»«lc3ft»^pB 
R325 SW«Ufe. Jri/a:';tT-=lUKl2 
EB 1 0 6 ( Eacharichia coll K 1 2 EB 1 0 6 ) 

&5 0Bac5L--/ay^(rf?'j'<-:''h>i Og/c 

»«j.»^A5ff/i.PIoCl 5s/i pH7.2>K:ti 
3 7 -CUl-CMaiaE 5 X 1 O'ffl/a A *-Ct« 
ja^-frfca. 2 t:-e^8» L/ & 5 0 a a 

()!)?!K?frufcioo aH ««c ft,7^^&^fftc^HaL, 

0ft 3C C 2 5 a ft © ^k?* b 1 O 0 aMCaCJl.^t 

® U r ff JS 5 a A <0 * U 1 0 0 aHCaCfi.TK 

> h -fe .fKCoapatent cell)] . i CO B fiS ffl tt 2 O 
0 fi & \t O , l/i«C0pBR3 2 5DNA&aS/nil> 
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>&gSiraUfcL-*5ci^FiS (L--/aXlcl5c/ 
A<7)*3c&g61niUfeieift)k:!ft^t 3 7^1? — ift 

3'JKX2EB106 ( Escherichia coli K 1 2 

E6io6)&. rvtri^'jx30A*s/»fl)fe^tf 
L - n X 1 0 0 «K u , 3 7 t: c r — (fftta 

X (Tris) -HCKpHS.S) , 6 0»H E D T A , 2 ■« 

4 >Kmfijr 2 . fl k:iBi?s u , sa tc-c 3 0 ^rasrt? 

iJttChfJSV (TrltOD)»«EC0 . 1 % h 
y K > (Triton) X-100, SO-H hU-?^ (Tri.) 

G 0 sM KsCl i^aSrS?! -5 0 a fl(*iT3 TtTlCT 

2^fflIKJ«?*1tfc. *<oik, 70x:-cio^wiii 

'^A^ft||]RS3 0 0-HtC)^2«ftK:^^. 2m$ 
fl9i^iy-7I/fe»ll0bT, - 3 0T;K-C3^Bafil 
^CtC 1 2 , 0 O 0rp»C8 , 9 O 0«)-e 1 0 
^raS^^ » U -C D N A et IB & @1K L . [q£tiS& 
«H«18tfc. » fcBAPTa»tt(50 mn 

h'JX-HCl, pH«.4)200^*»C»»U. 
-rVr/I/- r *J •rf?^:7T*--tf (Bacterial 

alkaline pho sphataae) ( ^ M i& ^ 3£ ^ & U )9I 

3C»ctt»lRfi:i«ttaiiffU-c6Sx:u:T3 

1 2»0 0 0rpe(8.9 0 O g) V 1 O^HSS'O'^A 

>!/ A ( 1 : 1 . v/v) tteS:»lniUTa'&Ufc». 
12.000 rp»(8,900g)-C10i>fBja*6.^ 



9JIHB3B3-^>1418i»(l8) 

- HCl, 5 O bM E D T a . pH8.5) 2 » a & ^ r 

3 7t:k:T3 03>raffJ9Lfe, »ticciro^aft. 

5lCfCT30.000rp«(64.000g) "CIB? 

ffflsa-o^jtt L ji» «: a iR u . LTEttar« Srinitr 

si:&2lD^-C»A»tCS»L, 40,000 rpa 

(10,000 i) , i5'cr4a^fBai6*>«u 

ft. ^ir^»-pBR325 ii:, «^«0fi^tcJ:»J 
W®-^a*ai4:ittcJ:y. ^i7ii-pBR3 2 

n e ;u T 71/ 3 - A/ 4 @ fA ffi b r , 

U T , D N A a« 1 8 0 i» c/b Jl © ^ ^ - P B 
R3 25«)a^^TttlBfl 

'^5'^-pBR325 DNA 15;»«lCitU 
r4 5*ffi«)lWIS»3(|KcoRrSr*n^T. 5 0»M 
hUA (Trlfl) - HCI CpH7.4) , 1 O -M HbSO, . 1 

ih>a/Afe»illL-catPbfca, 1 2,000rp.( 
a , g 0 0 c>-c 1 0 ^ra iS^^^tt L , tKWSSW 

Ufc. K*»fc»Bl-?-K';'?Atftj»«ff3 0 0 

-«»c^4«iciD?L. 2fliaF<ox5'>'-yu&iftlmt 
ijiffufca, - 3 0 r tcT 3 ^iar»?# u fc- * 

a, 1 2,000 rpB(8»900s)-C10^rUI^'6> 

^ttb. D N A it« & a«i L ^. ;rn&»t£E^« 
Lfcft, 3 0 A A e?>TEa«iBE-C W« L. fc. 
(3>D N A ©ifi»iLSi5 

WSexS (2)-<l)-(D£ODNA4A««i:g5rgB 
XS C2)-(I)-(2)6ODNA2*»til3*tt0 
T47T-i/'DNA*;>lf--»f(-5/rf<:xi^->itJ: 
yWA) ti, 5 0 oH h »J A (Tris) -HCI (pH 
7.4). IObMHcCA,, 10BMi^^:**hP-ri-- 
;i/ (Oithlothroitol) , laHP^.^n'i £/V (Sper- 
Bidine), 1 bH ATP. O. 1 Bg /b i/ jfil T 

y 5 V (Bovine aeriiB albueiD. £^TBSAi: 

iyi»A) <Da»ttiooMii»f'C, isictcr 
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xMtr-3»;K12 BB106 ( Escherichia 
coll K12 EBlOeXOavtr^'i/h-feA' 
(Coapetent celDfraSU^. ^ 6 )^ 19 % 0 ^ 

-e^«, 4 2rk:-c2^rairajRUf-«, s-aco 

L-'/ax&SiSnb-C3 7X:iCT9 0 ffl I* tt i# 

(Na,HPO, 6s/a,XH,P0« 3g/fi,flaCl 0. 5c/ . 
NH«C1 Ik/ . HcSO« ImH, CaC fl « 0.UM»^;L/=I 

>0.l«H) Sr U T *gf » U . C<7>J:-5icUT 

t^eiixfeSt*^. iirn^A:7jc-3— A/ (20;* 

K/Bfl)i:^h5-t^-<^'U> {iOAB/-fl>t&^ 

OS?E^fiR^3ei«iat, 7^hvifW'i^'J> <10 

chia coil ) K12 ES106 (pBR 3 2 5 ). 

*/ X 'J t T • 3 1/ ( ggcherichla coii ) K 1 2 
EB106 (piG3 0 2) ft «F » i » tc li , 

*:SlraLfc. ait^ai»;tr-=3»; ( Ischorlchia 
coll) K12 EB106 (pAG3 O 3) $; H 
^W^tti, SJKL-:/nxnrvK:i/'Jv30 

( Escherichia coll ) K12 EB106 (pAG 3 

11) SlSit^&»-^C«i. SJffiL-raAtCi^ 

n7A7a:ii-/I/20/»«/»flfta*DLfe. 

JC :£ U fc r • 3 y ( Eacherlchia coll ) K 1 2 

EB 106^:i:*/jc:Ufcr-:3'J ( Escherichia 

coii) K12EB106 (pBR325) Srt^JIT 

hU-iTA (MSGtr^-T) 2«/afegBil3Ufc, 

ICDHfSttli, 2. 9 ■ fl <D»3IS;CttC103. 
M h X (Tris) - H C fl (pH 7.4) 1 m M -T V 
^x>E2ifi (Isocitrate) . ImM MnCA,, 
0. S m lAWtitm - ^ ^ > 7 ^ \i y 7= - > ^ ^ 



M^e3B3-21118;*(13) 

;i«/«fl)<0*&-d-trflJSB^fia5»5ci$^4:-C-t*i.^^ 

»; ( Escherichia coll ) K12 EB106 (pAG 
302) k U -C^« L it, 

tt:*:J»«0 I D c H fttt 5: . TK<0:frtt-caBS 

D HS^ate^T A * C t ft lis L /i, WEL- 
:/a^50Bfl-C. Xi/xUtcr-^iJ ( Eachari- 
chia coll.) K12 (pAG30 2) ft3 2X:-CffiS 

mm. (50 bH 2-(N-^7L/75tUv')Jc:5i>'X 
yl/7^ i/ Bl C 2 — (N — Norpholino)ethan sulfonic 
acid) : MES* LOriM MnSO«^ iOmM 
EDTA.pH 7. 0) »Cffll«Lfc. ^nftfflS 
1 4 0 0 0 rpB ( 2 O O 0 0 g) -C 

2 o ^m^'C^^tt u T. asgttffiff (eff^fst) 

S:»«tfc. :n5/xiJt:r-3U ( Escheri - 

U :t ^ K V SI (Niootlnaaide Adenine Dinu- 
cieotide Phosphate, Oxidized Forsr£lTNAD 
Pizn^} . 4 0 /I A IBffilit C9 3 4 0n.<0 

ft3fe«<0*t>:ft. B Sl:;J^A3ft«Sf ( 2 2 8 32 ) ^ 

«a«««<Oa;etCtt, D - - (Lo«ry) ^ c 
•ji-<^ - O — r;— (O.R.Lowry) , x 51 • 
i^iY • t3-'?x:/a— (H, J.Rowebrough) . T 
— ;i/-i/x-<-5>4''-a/ (R.J. Randall) . x 
>r ' -< 3i- yi/ • ^ A (J.Biol.Cho*. ) 1 9 3 « , 
265H 1951^) CO^^aftfflV^fc. 

(*n5ifi«asx«tt^ y B A) ftmt-^fe. 
a!3eiaf*ft«i3aitc3it-r. issat^DrcDHjt 

»tta;glftfltJ;y, o^i^xijfcy-a'j ( Esche- 
richia coll ) K12 EB106 (pAG 3 0 2) 

(2) a^r^;^5KpA«302O^>)«i:J5lff 
Jt i/ X i; fc T ' a y ( Escherichia coli ) K 
12 EB106 (PAC302) <t*J, SJCXg 
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CI) - il}(n:^^tl -f ^ ^ KpAG 30 2<0DN 
A^, 1 6 0 AX O fc. ^:<©DNA0.3 

mkC, «.I0*&©«!lPS»5»CEcoRI,BaiiHI (-y 
.-K V i/- - V tt <t y « A) . Hind HI (r:yrff>i?- 

hV-tt, ^H-tOWA) , Soil {-yjKvi/" 
-VttJ;U»A).Xbai 

{X phaca) DNA {-5/iK>i/-->aJ:y»A) 



t«*fLfc»ift. -t n e. <o y ^ X 5 K rt . 

C3) I C D H^gliia^ & -d-t^Jte 5 - 1# 
□ -<->^«)DNA9f>t<^tt/JWb 

9&ffixa (2) -CWaU/^Tr^X^ KpAG302 D 

NA ^p«^c3y^u-c20 $g(R»3?isa a i «: 

Irair, BOmMh'J X(Tris)-HC 0 (pH 7.4) , 
lOmM MsSO^- lOOmM NaCa^flt 

-tw'^^St^^a:^ — n tJ 7tz JU (l: 1* 

v/v) ttft sjim *«s:0faofc- 

12. 000rp»(8, 900k) -C 1 0 i^m'iti 



174 phage) D N A CO |« » 5» Haa ffl tC J: ^» ?S 

A) <Dtt^ffl^^«i^, »-:Jv>-c«cajufc. levc, 

C0pBH3 2 5 0«(lIER»«tOW»fg8ttK:W5.lkb<O I 
C D H ilS^ i * t/:^ 3tE COEcoR I EK>t' IS * 
* n r fc , EcoR I m )^ tfi *J ^ r- *J O 

A • > "fe 3 ^ ( CorynebacteriuM BelaaBgcela ) 
801 («XW*» IS 5 5 8 ^) *3;6<DICDH 

:r ^ X 5 HpAG302 D N A J; y , flif ffi X ® (13 
-(2)tf!>:^rtt-CJCi/:cyt:r-3y ( EBc-herichia 
coli ) K12 EBl06feJ&ft4B«IUfc. -tO 

»Ufc (DNA«»I) . 

fitge(0DNA«»I(5:fe»Hi^UT, 3*&C0 
T^7T— i^DNAUltf — -tfiS OmMhUX 
<Tri») - HCft (pH7.4) . lOmM MsCft*. 
1 0 m M ^ ;i- K U h — ;i/ (Dithlothraitol) . 
lmMX^;i/5i/V (Sparaldine) - 1 m ML 
ATP. O. l.g/»« B S A <0 5 O A a 

iti-c. 1 5 T:icr — s itfe. 7o 

•Ck:TlO^!ffliiDJRi-*CfcicJ;y, K;l?S:ffih 

it fc. 

- CI) co:i5^acu:<}:y, iV3iytT-3y 

C Eseherichla coli ) K12 EBI06«)J&Kfe 

ttffiXS (2) cO;&is6k:J;y, «?&jeiBft*|tO«ft 
= K pAG 3 0 3 t St » -r * C 4: «^ T S . ti? ^ 



-516- 



t^'f^T.K KPAG303O *^ RR»38 ^ Wfriti 0 & SeaK 

f =7 7.^ kpag 3 0 3 ^CRwr^^ar^ii^x y 

t T • =1 f J (Escherichia coll ) K 1 2 E B 106 

(pAG 3 0 3 > n-3^i-r. gjfffixa (1) o:;^ift(c 
D H ^ o ^ ei BtS A^s n . r 9 i 

KpAG 3 0 3 ^ * -PBH 3 2 5 ^ ^ OTEcoR I - 
Sa a i»r^k:|f«i3. 4 * a ^ — x eo ^ 3fc ecor i 

-SA 4 I Bf ;!i>|ftii * n T fc . Z ©6coR I - 

C CorynebacteriuM aalaaBecola ) 8 O 1 ( t?t X W 
^$^ 5 5 8^) 4 « *5 r C D H & * 

3r^X5KpAG3 0 3 DNAtC^y, IJEXS 

( Escherichia coli ) K12 EB106fc?&jr 



??raB5 63-21^11811 (21) 



(4) I C D H^«i«e^ ^ *tr*i; 3 . 4=* 

a ^ - CDBcoR I -So ilW^tcSif 

S5Kxa (2) -eaH U A:/ V 5 KpAC302 
DNA 5jtKlC^Lr20m(SC(0«l Rl ^^EcoR I 

& to^r 5 0 m M h ;^ CTri») - hc tt (ph 7,4) . 

lOmM MffSO«. lOOmM NaCacDfil 

-tcom. 7 0 -cr 1 0 ^fffliu)!* u T . firt^feffih 

OOOrpm (8. 900g) riO^raa^^ 
IB b T D N A gt « fe EI ifil L . ^0 n tt J8 «: 
|£«Lf- (DNAKl^n) . 

DNAKi|^nt3mttT«DNAjif';>l^--t? 
<T*DNA poly.orase) ( ^ fB iS » ^ ^ *k 0 
WA) tt, 33mMhyX (Tris)-CH.CO 
OH (pH7. 9) , 6 6 m M CH.COOK, 1 
OmM (CH,COO),Mg, 0.5mMi/^;thU 



-f K — 71/ (Dithlothreitol) , 0.1»K/afl B S A, 
O.lmM 2' -^:t^t/Tx>'£^>5' -h»;3J? 

2' -x:t#VJ/^i^>5' 

(i^y^tt. 3Ka±U(8IA) . O.liM 2* - -r 

S)csat44 M a (firs ox:k:-c2 o^xofi^ss* 
fc, r<!)aic»Ba-*-KuoAfe«*»a56:3oom 
Mf&afifticini^, 2«»(;ox5>'-;i'S:»Jab 

T. - 30T:ic-C3^raflH9Lfc, l!)ttCl2, 0 
0 O rp«(a.900g) t?l 0^ma^^)lll.-CDNA 

N A KJ^ ffi ) . 

SaiI«;i/*-(Sa4I linker) ( S ?B 

^r-^K=¥:r — -tf <T. polynucleotide fcina9o)( 

asjfta5!c^i^<fcy«A)2. smffiiiS:. ee 

m M h i; (Tri9)-HCa (pH7.6), ImM 
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ATP. lOmM MgCB,, lmM^^;l/5i^V 
(Sparaldlne) . 1 5 m M t!" S U >r h — /I' 
(Dlthiothreitol ) , 0. 2»B/fcBBSA^^iC 

N A Kl^ W ) , 

DNA5t|!^raor) l/ZfttDNAStlEHv^it 
T,7 T -t^D N A — -tf (T* phtt«B DNA 
ligasd) 6*ttt&. 6 6mMhUX (Tris)- 
HC a (pH7.6) . ImM ATP, lOtnM MsCfl.. 
lmM;!^^;l/ii/l' (Speraidlne) , 1 5 m M 
'J ^ A h U -< h —A/ (Oithiothroitol) , 0.2hs 

/■o BSA(DSi2?tt2 2** a tp-c 2 2 x: tZ X 4 
5rnn7fc;uA (l : iv/v) «fea»iniU-C8llf 
tastni <7)ft . ;*<Jita4tUfe. -e - w 

?L, ?Jc»c2*if«C0J:4'^-;Ufi:»illUT. - 30 
IC-C 3 ^ra«i9 U feft. 1 2 , 0 0 0rp»(8» 

90o«) -e 1 o ^raa/C/»3*ni U T D N A itJR «: 

L-T!Si*<n»- 34c!BfeMilJlUfc. «<&*vfc*J»iC 

<7>a- - 3 0 -c-c 3 ^fai»w L fe. -t^oa. 

1 0, 0 0 0 rp« <9, 00O») 1 O ^^IBilA 

'i>^«o-cDNAttje*0ictofc. tfeic, »6n 

fettHSraffittJ* Ufc (DNAKftVI) . 

iKrffiXS (1) - (2) •ca«l>>£^:/^A5 K 
pBR 3, 2 5 <0 D N A 4 a C t:. b "C . 2 0 * ffi «) 

<Tri5) - HC« [pH7.4), 1 0 m M Ms SO,, 
lOOmM NaCa(^a««50pfl»rT37 

x:T2^rffl£rt?i'frfc- •tc:'^^«<©:?x>'^vi'- 
^ u a jHji/A (1 : 1 v/v) m^misQV-cm 

B1»BI^SU*>A%*«»«3 OOmMlC^^J:^ 
tcJtoil, iJc ic 2 <0 i >' — ;v S: S8 ini u -c . - 
3 0 r-e 3 ^ra»^ L/fca. 12» OOOrp-CS. 
9 0 0 s) -CI 0^)'raia'£A^»l-"CDNACOitKJ 



«fSIBgB3-21118ii (22) 

c: n L (DNA^iPfV) . 

j»S«aitllO^-C, SOmMh'iX (Tris) - 
HCft (pH7.4) . lOmM M«SO«. 100 
mM NaCfl0tt»fac5Otffl4>-e37'Ck:-C, 

»; -tt J; *J Bi A L L M P r ;«f n — :^ (Agarose) 

JWT^ca*- irir3.4 □ ^ — A 60 D N A Bf >t ® ^ 
ufc. wytfjbfcrjtfn — ;^y>i/ic-t<7)fiftcD3 

lyfe. 44'&nfc7K»ic^*co7x>' — ;t/ - ir a p 
ifc^A (1 : iv/v) «&»iou-cii*to«, 

trHflRU, c:KS:«ffi«£«Ufc ( D N A K VI > . 

DNA*C»vi^«4:DNAtt^Yn^ai: 3*ffi 
(DT.:7t— J^DNA'Jif — -tfilS:, SOmMh 
y (Tris)- H C 4 (pH7.4) , lOmM M«CJ1,, 
lOmM i/-?-3thU-<h— A' (Dlthiothreitol) . 
lmM>?.'<>U5i''> (Sper»idlne) , 1 m M ATP. 
O.lmg/naa BSAOttWIJl 00 fi fl^fT?. 

1 5 t: >c r -ttSjC 5 -erfc . *<oa70T:icr 

3.flD'J>f--tf^i6«4 0/ifliffl^^T, t^lBXS 
C2) - (1) (0 aif^ *: . W6 

nfcfiSttfe. r•h^'^^Y5'y^' (io/*«/'raa) 

ti'a^A^x-n — (20AK/mfi) ^fi: 
(20Aff/ix>fl) Sr-d-t/m!K'&^?*^*&% 

^>-«o/c. me.c5«t**'e»fi5i2xs ci) 
- (2) (D:^ri&tcJ;»j, 'fn-encoS[«)i(D»WT 
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KDNAtfflv^T, SSTEXa C2} - (2) Oiii 

ei^O tt'&y 7 X 5 KpAG3H ft U , 

KpAG3im, y?^^^ KpBR325«} ilfPZIBtlilSa ft 1 
W»r©{fck:, te3,4* a ^ - ;^ <7> I C D H±ait 

'^'>A • >5'fe39 ( CorynobacterluB Belasaeco 
lA)80l(«Xf?fifeflFS5 5 5 8 * 3fc (Z) I C D H 

ffi* iSC^ i -3" </#5l 3 . 4 * n — CDEcoR I -S 
a A I E9r>t <DEcoR l3fc«&SaAI^«atcSHb 

D N A »f>V -e A * . 

ZI 'J ( BflcherAchlfl coli ) Kl2 EBI06 

(pAG3in k:^ , ejSExacz)- (i> co^^r^ 

ic^y. ICDHfi&tt&ai^bfc. fiU, CCD» 

dit;^NADPH (NlcotlnaBldo Adenine Dl- 
nucleotide Phoaphata* Reduced Pora) 7 O 

-fe > 5f — (E. coll Genetic Stock Canter). ^ 
^-C-hjlVh tT:^ Hi— 7i/ *J x.^'T 4 *J O 
7^ ^ JC — ;U — i/T'-f, Xi? — ;l/ ^ > 

333 i/ — y — Ah'J— K. fcr--:t — • 
y J^. 3333. ^-r-^i/, 3 J* ^ * y h 

06510. 7 > *; ^ I3i S (DepartBont of Huaan 
Genetica* Vale Univeraity School of Hedecine* 
333 Ceder Street P. 0. Box 3333, Nev Haven, 
Connecticut 06S10 U. S. A) CD ^''^ — ^ 
*J ^ ^ V O > (Barbara J. Bachaann) J: y ^ 
a*nfcxi/x ij U (Escherichia coli ) 

K120S!J*»r&i.4cae«t±. ICDHfi&tt 

(5) ^ X 5 KpAG311 I C D H ai 



^4B3ff3 63-:^1418:»(23) 

X 5 h'pAGSll DNAkL-ty. liJCXa (2) 
- (1) (nH'^t* . iS/3:Utr-3fJ ( Esche - 
richia coli ) K12 EBlO6Sr0Jt^c»Lfc. 



IS 3 ^ 







m 






I CDHifcfStt'* 


E 


B 


1 


0 




0.00 


E 


B 


1 


0 


6 (pBR325) 


0-01 


E 


B 


1 


0 


6 (pAG302} 


4-07 


E 


B 


1 


0 


G <pAG303) 


2.38 


B 


B 


1 


0 


6 (pAG311} 


0.21 



sa js I m)^<7>^m 

PAQ 3ntO D N A20/i«^c^ Ur. ftlRSIfjf^Saft I 
S: 6 0 lia . 5 O m M Tr i»-HC (pH 7.4 ) , 

lOraM MkSO*. lOOroM NaCflOtt 
ffttlOO^aefi-C. 3 7'ClCX2^ffflSxC** 
fc. m<tUfcK^Hi. WExa CI) - (7) <o 

K: I C D H«^atfi:3t ft-^ t,j((!, 3 . 4#n^-^ 
0 D N A (0 & fliB I, . •etOf^ifieOr Jtfa 

>UA*^<?)DNA«)ttffi(±. tJKxa ClJ - (7) 

n ';*^Wffir^3;£<o i c o hb^^'ab,^ ^^tji^ 

3 , 4 =^ □ ^-XtOEcoR I -Sa A I »f C5 ©f » » 

C 6 ) 5 A 5 K pAGSO'v CO I CDHSE^it 

S^ft^t/DKAPf^^-COfflii*. 
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ffifssx® (1} - (8) -©-rMfiufe-/^;^ 

^ K pAGSO (;D D N A 5 /i « K: L/ r . 16) EH ^ 
SafllfciS^ttlnJitT. 50mM Tria-HC H 
(pH7.4). lOmM MsSO*, lOOmM 

xji^'— if&iSijQL-r. -3 0T:i::T3Kjra«^ 

Ufc. yclclZ. 000 rp«(8. 900k) "CI 

05»riaa'£^^>«^'CDNAiti«&s«tL/. ratt« 

S:»JE<£«ftbfe. |5iintK4^S:BAPTa»» 
C 5 0 ra M h U (Trls) - H C fl , pH 8.4] 

ift ,% 7 7 9 ~M (Bacterial alkaline phosphat- 
ase) (Sigifi«|l«^ttJ; usiA)«rr*ticasinLT 

a. srt; » ^« 05 T N E a wffl -T? fff b fc 7 I 

y-;i/fc2faiL, a-^bySLfli, 12» 000 rp« 



(S. 900k) TlO^e-Wia'tA^ttbTTKSSr 

12, 000 rp. (8, 9oo«) "cio^j^raa^ 

nrf;;i/A4a»3toUT«J$Ofca. 12. 000 
rp«(8r 9 0 0ff) T 1 0 »iaH9^^« U , 

3 0 OmMCJta^nAniL. 2^ffS«)Jc^* y — 71/ 

fir3SADb«**bfc«. - 30'Ck:-C38$(ai««b 
fc. -eOD»- 12, 000rp»(8, 900s) 
7?10^raa>Cp^*«0, DNAit«$:@flRbfc- 

rnt«ffi*£»bfc. c D N A ^4 i: mrKxa 

(2)-{5)-C«5lUfcDNA lp«i:3* 

>aJ;t)ffllA) tfirSOmMSiJ;^. (Trla)-HCI 
(pH 7.4). lOmM MeCfl., 1 O m M J/ ^ 
Hl/^h— /i/<Dlthiothreitol). ImMX^^l/ 
i i7 V (Speraidina) . 1 m M ATP. 0.1bk/» 



4 BSA — ^7.-K^hfj-tt* 

yuiA) <7)itt»«50^»oct'-r, is-cic-c-ifk 
S^sttfe. -toftv 7 0 Tc X 1 0 ^lai SnJ»'*" 



(7) ICDHffi^ae^&^^bfcifl^^ 
^ X 5 KpAG 300KO % W 
SftEXS C2) -(6)-C»^/v/i';;tf--lfSie? 

gesopa&mv^rsjffix® ci) - {8>-<a>tra 

-fe a 9 ( CorynabactariuB aelaasecola ) 8 0 1 
(«X9Jife»«S5 5 8H^) OjeKlK«a^«:^T'5C 

^h^i^Wi'V^lO/i «/all ft^trLG*^ 

(23 - (6) <^^&C<*:»J. :^5J^5Kfi:4>)S 

b, fljsexa ci) - (6) oifrtekij;^*^^. 

PAG3001 ai§ b fc. KpAG300 ni»lOtg 

Uiivbfceiic. y V 5 KpAGSOO IWffiS 3»Sa fl 

^515 I C D Hfi^ite^ ft^tf to 3 . 4*D^- 
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<5 . 

(8) -f ^ 7.%. Kp/G 3001{R:^®a(<©rCDH 

> 9 -fe 3 ^ ( Corynebacterlua »«lassocola )flOi 
(pAG300l) ftT^hv^^fi^'j^lO/iff/Ba-a-W 

/«. K.HPO^ 0. 7s/fl. KH.PO, 

soBfi-c. 3 2 r tc r - ift jaa^« u . zL<n 

l3^^J:UMeiU. O. 8%NaCfl7lcm%20 
<8S 3021S2) -CilkaOfc^, 14 0 00rp» 

(2oooOff) -e2o^rajS/j>^mu-c, abasi 

Srrav>)trCDH«ttcOffll^t±, affKxa (2) 

U3oSUfc«U:, :/ ^ 5 KpAG300ia^««itt. 
ir -pAG50«St^a«t^ 3f 7 X ^ K » i« ffl 

(1> .GDHi»G^Sr'd-t/DNAWf>1'<Z)a« 
TO?eXS(l}T??9 6 nfcpAGlOOl DNA (2a«) 
Sc 100 Ai ® 50»M Tris-HC 0 (pH7,5) , LOOaN 
NaC fl . lOaX HkSO« OflWMfl''?. lO^titcoSaAI 

^bA^^itm^Tife^. iS.j>^tt Cl2,00OrpB<ft,900 
s). 5^ja. S *C^$CO a P 

10gF<O#M:^ h U •>A(3H)4:2.5*^aFi7)ai4' J - 

S:iSADiS^ft-«OTC-C3O^n0»fli L, 3 'tr ^ 
« (12,000rp.(8,900g) , lfl^W)^cJ: U it JR S: ^ 

"Cift^C^iftJ^a. S: 5 -fr-CpAGlOOl D 

N A (^Sa fl & ^5fe(D N A Sit«VIl) . 

(2) I CDHae-?^fi:-3-tfDNAI9fn<^)H» 
fiirKXSC2)-r** ^ nfcpAG3001 DNAf&tt 2 
OO^tfl {100pgDNA)&50>« Tris-HC tt (pH7,5) , 
lOOaM NaC il . 10>N KgSO* 9^ ft 4 00 ^ atfi-TSa 

fl I(20^&)-C"^l5r U . S;5li37'CT2^nBtf -3 



WmBS 63-<!1418I) (25) 



£B 4 A 









I C D H ifc«tt"^ 


8 


0 1 


■> 


0,51 


a 


0 1 


(pAGSO) 


0.59 


a 


0 X 


(pAG3001) 


3.59 



^£2) jS2»(0^2} 

(9) pAG3001(On» 
Coryncbacteriug ■elassecola 801(pAG3001) & 
Wffliff * 1 0 0. « T7«» U , StTExaC D- (10) 
^ fISI^0 -C j&^-r & CI ^ ^ <!: U PAG3001 DM 

A»tt (I&50 ^ «/. A )1.2. A t»fc, 
C3) G D H ^ I C D Hi»fi^ * -S- ti'Jlfltt 

fc. Sr7OX:TIO^)-|aill0»ft L TftdW©*! 5te 

JgStt^a, T/fa-:;ty;u«atft«iK:«tUic 

•DHatm^&^tfDNAIWnCl CDHBr>^^)Sr^ 
to L M P - T :^ n - X & ffi ffl ) & ffl -C , B0V(^)S 

A^D^^f K*»«t(i.B/fl>u:3o^5-ra«urifte 

b, 5«^«(UV)©fiR«Tt=l^;3.4kbOT D N A^-^ V 

r-cio^fwiinia &^7V>* y ft 5fe ^ c » « * it ♦ 
2ot:'cio.ooorpBcg,oooK) . lo^raovfi^e^dd-tt^ 

-< 9? CD (T.Maniatla, E.F.Frltach. J.Saa 

brook » ( 1 382) Ho lecu la r CIoninc:A Laboratory 
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Nanual, pp . 4 5ft-459 , Co Id Spring Harbor Labo- 
ratory, Cold Spring Harbor, New York)tCtt-p 

<r> 31 s J - ju t ^ mtaia^ <o^. -sox:vzo^m 

* 0 ^4'C-C10,OOOrp«C9.000g) . I04>ra 

fcSl. MHttJ* b T I C D H»f ♦bZ a g^5fc( 
D N A K^n) . 

Tri9-HC«<pH 7.4), IObH HgC ft , . 1 OnM ^ tJ" 
U ^ h ~ Jt/ . l-HJ^^A/ii/V. l»H ATP. 0.1a«/ 
• A BSA(BRL^«)«tt««50A» a »*> ^ - S 

>'->FUfi:lnFiL-Clft^^^ttli<fcyDNA^gtJRS:«f. 

& ^^tt U fc Cr U «aift:T.«aftiatls, E.F. 

Frltsch, J .Saabrook , (1982) .Molecular Clonln«: 
A Laboratory Hanual , pp368-369 , Cold Sprint 
Harbor Laboratory, Cold Sprinc Harbor, No» 

- Aja^ifcff fi:42^1^fBI IC R Jt b fc) . *DNAS:S 
alI-CW»farj«fn— :xyn/«A«*t»Srt5v^. Sa 

i Kt-^tfSffttSrZ^t^ttbfc, 

secola 801 (pIGlOl) * y . K X S C 1 ) - (8) - 

(D «9 :^ri6 tctto T «a^lit 5 X 5 KpIG10I(0 

DNAS tt (40 M k/i a ) ft I.5. Bl*^ b . a^-f^T. 

tftasrgt^bfc. is« srisiiHicjj^-r- -ecD«» 

pIClOltipAGlOOlCOSal I ^ »f 3 . 4kb ICDH »f 



?JR3BS 63-2141851 (26) 

ett<D»f^U:fi&mbfc(DMAKJ^X) . 
( 4 1 Corynebact oriua aelaaBecela 801 <D ^ ¥t 

g5KDNAKffXtffiv^-CffirS235»Wl -(8) 

-fe a 5 ( Cory neba etc riu» ■elaagecola ) 8 0 1 ( fill X 
Wafe»J85 5 8'&) CD0KG««:tt>fc^fe. tti^ 
bfc7'^^*^-r^''J>i^tt3aJ:. — fer-K^^-f 
i?'jviOAiK/. Bfe^trLaat^m^ (LQlfifia 
ic * 35158/ A & ^t^itia:LG*SJei:«:^:^h-vl 
Og, »3ftj:*;^5«, NoC ft 5g, ^ ;i/ 3 - 2« t *ft 
7KlfttC»A*bpH 7.2tcW«aibfct*«0)Jl-C«^fcb 

fcft4T:-c»ii? b fe- 
te) fittit^^xiKwtte 

K&«»bfeW«;i«:a^r«fe«)tc, y^x5 K 
* ICK.HPO, 0.7t/ fl i: KH.PO4 0.3g t S: ^ira b fe 
IB b fc. 

,6 0 G.D H ± I C D H fttt CO ffl^ 
fflf 82 W a 4S *ft 50b ft tC Corynebocteriua aalas- 
aacola 80 1 (pIG 10 1 ) fc « ffl b . 3 2 r Hft « b 
fc. ift.i>^>«lC ± U SSrWc S:4ll«>. 0.8S(W/V)N8C1 
:^m?S20B a -e2[a%#Sk. MESSWfft CSObM 
Z-((t'Borpholino)ethaneaul£onic acid:KES, lOnH 
KnSO*. IObH E0TA)12i a fOffl b fc • ClA Sr ^ 

(853012S) -C »a b fc» . 14,0 0 0rpa(20,000g) 
20:ft'I8!a't>^«bTajaa£a«(S»^«E)S:ja« 

)5ie yi CorynobacteriuB Balassecola 80 1 & ti fi 
»^»«[&^9fe- (Bb, ^fiD»^«)a<OlgHlli^K 

»3»«ftffl^»-twne<0GDH«<tt^ ICDH CO iS 1± S: 
UT®«fc: bXSr^bfc- G0HfSttH:2.5B a w» 
9»S;C«tC50aM Tri» HC fl (pH 7.6), 20aM(NH^), 
SO,, 25bH NADPH, 5bH <^ - *r V ^ 9 f\f ISl . 10- 
tOOp fl CDia^}6tiliaE3<0 30X;iC is W S34 0nB(Ofg 
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m C50.M Trla-HC fl<pH 7.4) UM-<*^5'-3l>Ka. 
IdN HnC ft , . 0.5.H NADP"-, 10-IOOm S CD Iffl fi^ Jti^ 

aaffitt □ — — Jo (O.H.Lowry»N, J.Ro«ebrough. 
R. J. Randall, (1951) . J . Biol . Cho» »193 , 265) CO 

H)S:«5(S5'>/<i'*ti:Lt:ffi^Ufc. GDHt?J:r/ 

e. Corynebacterlu» aglaaaecola 80 1 (p IG I 0 1 ) 

^ A^K. GDH t ICDH tA?TOi^k:?gnbsnri^«>c 
t a B S n . 



^ 2 ) J8 1 ^ © 



?5rae3b3-iil4iai)(27) 
t I) t i: . 



^3) iSZaoaz) 



r ^ > 





I C D H*^ 


a DH** 


8 0 1'^ 

8 0 1 (pIGlOl) 


0.82 
4 . 5 


0.85 
4 . 2 



ai) i53«cDai) traii- 



*35»«F!rrtAH + I CDH + aDH«)3a» 

pAGSOOl & ttffl U t . pAGSOOl J± 3 U * ^ »^ 
A • >l 5 "fe 3 5 ( CorynebactariuB ■^laasacola ) 

^ O 9 — -f ^ K pACSO^DXba I « W A ii 

mB0 6i-i36O83tc t^ie ^ Si£ 2 nx v> « . 

L fcpIGlOl L fc. 

Cl) pAGSOOl* e O A H igC^ & ^ tf D N A Bf 

(I}AH^ai«K7^i&(Oltl&f^DNA(99ia 

Xy^U^ ( Baclllua aubtllia ) 
168 60871 (JKB i 3t • T -< - i ^ <D •< — • :7 'J — 



W± (Dr.B.FreesapHIH.USA) J: tJ i)- « fi: ^ f- . 
^tL-'T a (/K 'J ^ h >10b/ fl , Bt#i^y^5K/ 
a. Nac ft 10c/ a , pg 7. z) 100a A u: S u . 
37'Ck:x-ifttHi::>i&SIUfc. 

ft^fcaft- ife?*Lfea. lOaH h y :^(TrlB)-HC fi (pH 

8.0). i«K eoTA^a VttSa a ^)Bf9 0 rtiic 

U '/^ -> A & fiHadCSag/a A JC<t*J:^tiO^, 
37r (crmMfirtfSitfc- cinii:/o:^--tfE 
( J/ 5^ ^ tt .fc »J « A) & * » » « 200 p »/■ i »C iSe * 

affl-ci5tj>rafirt?iitfc. -t<oa. 

K7'i/;^tttt:^^y•>Afe«♦»»«l^k:^c4J:^ 
^jn u r 37^: rmra Sit * tt - Srt?HT 

SbN EDTA. LOOaH NaC * , pH 8.0)t?«*[lL/fc7 
i >— TUfeJaiLffl'^ Lfca, lO.OOOrp.CU.OOOt) 

rioij-RBaiO^)-!! u r TfcW & aft u /t. 

ini^-c ffl^o a , lOpOoorp.di.ooog)-:? lo^faa 

<0 D n * A & in r a <D a , lO.OOOrpa 
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fc. « e> nf- *:5.000rp«(2,700g)T?20^Wit 
mH h ^-HC a , IbM EDTA. pH 7. 5)4. A H ffl 3&> u , 

B(tM-rh';'5A&«HM K 3oo»H ic 3^ s i -5 n in 
(iuoooK)-c2o^raia'U.*j'« u , 

a) 

yl/ X • X U (Baciliua aubtllia ) 168 

if V r Y V «D s ^ * 3e if* i« f 1 4«/ a k, hpo^ , 

6«/ i KH.PO-,. 2c/ C «aSt7V^^*^A, U/ 4 
i KbSO«-7H.O. 15b/ ft 3»35 (t^-* 7 3 { i/ 

:f'-fU3 -t * r A ^ — 

— • X A • JC : JR 4 4 JJ$ , 1072- 107fiH, 1958^ 
CJ-Spezlzen, Proc, Nat, Acad, Sci. USA . , 4 4 . 
1072 - 1078{1358)3))± »ca^ I. . 37'C-C2Hra 

50»«/ fl OL- N »; :/ ^ 7 T > i«/ fl oyi-if ^ 5 

^IStiS (A> t 50k/ flCDL-hTJ:/h7T>«)*&'Sr 
A^Cr^au, (A) J:-C*9« U r (B)i:-Cl«StT 

s?5:i»ii a :z - ^ AH frr»mmmxm^ t: b 

-CfllttU, /<^Vl/-7.'X:/^V;^ ( BacilluH subtl 
119)1G8 NA3fi! t *-:5t^ fc. , » S <± , 

It n r i» * . 



/<^'T'U;tni'-, ffitl464P. 1 091-10975, 198 
l^ClnanakB ot al.» J,Bacteriol. , 146 , 
1091-1097, (1981)) . ) S: L - r D ^5. fl ttSr L 
37TC trritt^il U . -t C0*S»ffi2a C fi:I4«/ fl 
K.HPO,, 6b/ fi KH.PO4. 2«/2 K 7 V ^ :r A 
U/fl 5^ i > a :^ h U -2^ A . 5g/ a iT^urj— X, 
0.2e/fi MbS0,-7H,0, 0.2</ft A^5ytt<Tr-/ 
7Da«). 50a«/ ft L-T;I/^^>. 50»b/ fl L- 
hU:rh7r>'S:^«^lgf%4 0BfltC^aL, 37X3 
'C4^raai -5 * o id»tt4» fl Sr Ms/ fl 

JC.HPO*. 6k/ fl RH.PO«, 2g/fi mWtr - I. 

l«/a i^x>it:^-htj^A.SB/A ir/ni-j;^.. 
o.2K/fl NbSO,-7h,o, o.iR/a ^ 5 ysa. 5»«/ 
ft L- r ;t/ 4? - > , 5.B/ ft I- h V h y T > ^ 

t^«i6t36»fl IC^ttUr* e»JC37T:-C90^Jfflfflt 
n^DWASC^X riOOii S $:Sll^X37'C-C30^ra{l 
> t U/ ft (OL-ifJU ^ 5 > tt :^ h U A t & 

( 2 ) 3 i; y< 5^ i; ^ A • ;A 5 1r =1 V 801 
( Corynebacterlua ■glaBgacoIa )(tBtXCT^^jS55 
a#)A>6<O^DNA(3r)BI«i:^t(;r)^BPr 

3U:^y<^^7"y':^A•>5■fe=I^ 80l ( Coryneba 
cteriow ■elaasecola 80 1 ) ( tft X 9f ^ 9 SSS ^ > 

6 &?K35»«Pf 1 Xia C13 - (1 ) t ig«<^ 1*1* 
k: J: U D N A j««0.8S.8/B 0(7)±DNAStt2Tn 
0 «:t5fc» dfeDriAOiaS?f©fe«t>tCt±, 128akC0:^D 
NA>C^tfLTl3*tt«)MRa»5» Xbal (TOYOBOtt J: 

y Bt A) S: An ^ . 50.K K y ;^-hc a (pH7.4) . iobK 

K<SO«. lOOaN NaC ft (O^m^ZOO /i ft tp-VZTXHZ 

r z^iBifijcs -e^. ©a70'c-cioi5'rajD!»i L 

( 3 ) y 5 X 5 KpUBllO^) WS! 
it-tJ. :/ 7 A 5 KpUBllOS:^<^/l/;^'Xrf^ 'J 
A( BacilIo« subtAlls ) 168 HA3JC^AL. ^5 (3 
nytJBfCC»«A» J5>pUBI10S:aS L flO *, , ^< 

A ' X U A ( Bacillus subtllla ) 168HA3 

(ttXW*«Sll042#)Sr5bafl «)L-3faj^k:<igS 
b. B ti 228Si)-5%^*Wr i&S660natC t,Mt 5 ® 
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SSS«= &5a B 0!)SHMItt»»t(0.5f1 j. — □ - . 
0.02K -TLz-f 0,02K MgC « , . pH 6.5)-CiJfe 

Tia fi£4.5> fl icio-b/» a m&<r> u y^-At-S'^-r 

□ Ky^XhfbUfcjaSSfe 7, OOOrp. (4,5005) . 
h U - a J: y » STESfttt (lO.H h 'J ^-HC 

(pH 7.0), IdN edta) tciOD m «/■ a aat t * 
gffato.5. ft tcajira u fc. coaKupficttcsHMa 

»tt»CjKyi^l/yi^U3 — ;U6000(Polyethyl- 
cne glycol 6000) S: 40* « IC » » "T 4 3 1 . 5« ft & 

Iff JS (L- -7 □ X i 5«/ £ w 1$ ^ £: SS 55 L- iS « ) ± 
T IB ft t . z'* X ' X y -J^ y 168 HA3(pUB110) 

>tl68 HA3( Baclllu8 subtllis 1 68 M A3) «: ^ "7 

-< V (4 ;i «/■ ft )ft^t/20ftB at-:/ax*c«»U. 

lS« >a — ^'a — X. 50»H h y ;^>-HC ft (pH 8.5). 
SObN BDTA. 5BK/a ft V :/ ^ ^^ACi^i'"^*!:)^ y^e 
4 7K?3«2» ft (a ffl b . 37TC lZX30^raS JC s -tt 

fc. iJttc h y h vfflFttCo.is h y h vx-100), 50. 

« h y X-HC ft , SOaK EDTA. pH 8.5) 2b ft t *D ^ TT 

37TCIC r ao^iBRjg L fc, ?>c ^c 3 to ffl « S: sr *c 

r 30, OOOrpM (64.000k) -CI ^ FBI SS'i>^]lt t J: jfl f: 
iHJitStL, TBttWttfein^-ClB.ftfcUfc. C<^» 
. lOmg/B flCDx^i^'jAynv-f K;K«ail.2 
» ft fift -fe J/ A l8.64Kfc & Ira ^ T » A* frZ 
L. 40,OOOrpB(100,OOOs) * 1 5 TT 7 4 8 B$ rai iS 
» L . -f3>s^ KpUBUOtt . IC * U 



?^RI!Bg63-iei418*ltt9) 

iBllf0U-C»0*-^A^lcffl'^U, 2»iB!«iar»iau 
fc. -t 05 asHHL -PVPJSm(L-':;r a A k 2f&aflE CDS 

NHa«tt t^jtig^ 3E ^c y tf-;i/ a y K 

> CPVP;Polyvlnyl pyrolidono) i » » JE40«/ ft t 
<^ ^ J: ^ k: jSdO L ^ t> (0) (Sa ft Sfia L -C. 4,000 
rpB(l,800s)7i0^fflIiS'£^5>tt L T. .h S 4ft S: Rft 
*Ufc» itP*l/fc:^a hy^AHKlO.SafttDSMHL 

-pvpigjaiafl 4ifii^T*a^ A*icfflffla30T:-cz 
^ra s ^ 7^ ica fc iS« u , ji Sr >s V ^ 

i^>700 as/aftaflr&At/f$^idifi(SJ9«^i$ 
«ft«v>^, W:DHSie«a(i''/u 3 — :^ 

5«/ ft . \ J »^Sg/ ft . K.HPO* 3.5*/ ft . KH.P 

0* l.Sg/ft, PVP30t/ ft . HsCftt 0.4s/ ft . 3 /X 
Of^l-Thn^l^ 135e/ ft ) tC 15k/ ft O * ^ «: » /IP 

u-c^^riiL. jiwssoei&ifttt JsEOMSJff Jfticeg/ ft 
<^3|E35 fc SAD U r f^^r a - a h ;^ N JBffl 
at t L yiJi»»3e»Ja3a ft t fe iS^ U -c . T 

jB*3eiSfja Ji ic«j» r s) icaw b . 32-c-c5hw 

fir4As/»ft a««0*-^-r-< Sr-a-^-raL-*^ 

Wffl -est ft Bte * t * y , ^ x 5 KpUbuo & 

;i/T;i/3-:/l/T4@ft&/ilU, x^i^'^A-rnv-f 

ONAaflCl00A«/a ft <n-f =7 i KpU8110<O 3 *f ^ 
T«l-ft ft^fc. 

(4) y ^ X 5 KpUX2<Df^fift i: ^ X 5 K 

{fe^l5A*6«>ffiy7X5 K^aJl 
7 X ^ KpUBUO DNA 5 m « ^ U -C 20* (t <D 
«I [B »5RBo.H I (lOYOBOtt J: y W A) $: i>n ^ T . 10 
■ H h y X-KC ft (pH 7.4). lOaN »sSO« , SOaK 
NaC ft, lBlli^^;4'Xl>>fh— ;KDTT)^tt»»ES0 

/» ft (t» -csTt: k: -C2^M jRit S tt ^ . -coSiC^iS 
ic ^ 7 jt ^ — JU • □ n rfc ;i/ A (1: 1 v/v)|ftS: 

SJira u r « o a , *»&igii5iufc. swi^scd 
5?aa.-K;i/At?pirai/-c»*¥oa. 7K**:0itsib 
fc. i'vWtt t^ h y -i^ A feft»»«0.3Nlc/j; i 
tticfrai, j5tic2fflScojc:4iy-;i/fcaJiaUT:-8 
ot:-cao^ra«^bfctt* i2,ooorp«(d,9oo«) -cio 
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^ia^<.^^)tt UTDNA^te &: Sim U . tt IB & « 

A PoIy-erase) (^TBiSflc^^ti: J; (J n A) & & . 3 
3iN h U ;^-CH,COOR. 66bN CH.COOK, IObH(CH.COO) 

K^iTvtt, ^itBiuWA), o,i-« 2''7=;r* 

BJ:ySIA), O.lBfl ^ 5 V6'- K U X :? a: - 
* Bl J: y W A) (©Sit tt44 M 0 in T 
30T:k:T20^raHJ«?S-tt:fc* ^ « » Bl :^ K U 
A i fltJ»ai«300.MH S aic *fl it, ZfiSSeOJ: 

5ry— yuta»inu-c. -aoT:k:-C3^lffl«i#ufc. 

0c 1^.000^p■(8»g00s)-7 10^[S».C^^tt L TDJIA 
KJ^ X IV). 

Ot: -C 30 w M » w U . 12, OeOrF=<S, 900-) T? * 

«J£«£jn U >^(DNASi(l4X VI). 

Xba [ fe^lD^T, SOsNKyx-HCACpH 7.4), 10 
HsSO, . lOOaN NaC A «D fltV jSBO /< 0 (f> TSTT: tC T , 

— ^^;K^h';-tti:yBIAb fcLNT itf □ — X * 

tcfflb. 4T:t?«5aac«n> fc- »ccjc^j/'>Ar 

4.1 * a X ODNA»f>i<© ^fiE S: « S 

u. * o ttis 0 7 D - X y A/ «: 4a y ai L fc - w 

ttWiatira^-c. es-crio^^-ra jn!R t . r^a- 
X y /I/ i ^ ^ t A* L fc . ^® o 7 ji y — ;i/ 

JOtc, «fS9P<^:7iy— yu-^aarf^;uA(l:l v/v) 



«RiIB3 63-21418,'! (30) 

Xba I y > A - (Xba I linker) jS it *R 3^ ^ 
J: yaA)l.SM«i:T,jKy U^-^K*:f--tf 
(T« Ploynucleotlde kinase) ( ^ a ifi ^ ^ tt J: 
y fit A)2.S*(fiC A: & , 66»M K y A-HC a (pH 7.6K 
laM ATP. IObN MrC fl , , 1 aH A ;i/ 5 V , ISaN 
J^-^;thL/-<h-/U, 0.2aE/a A BSAiOSiCttlO 
A flC0**C37X:iCTl«FfaiSit:$i!-fe(DNA6tfi 
XV). 

DNAK^XIV^atDNAKIBfX V^«i:T,7r — 
i^DNA y ^ — -tf (T, Phage DNA llgaeo) (S jS ifi » 
A^tt i y Bl A)6*ffi t Sr , 66.H h y X-HC A (pH 
7.S), UN ATP, IObN HsC ft , , 1 .M A ^ 5 :/ , 

IS.Mt/ ^ * h U -f I ;t/, 0.2a«/« 6 BSAtD 

«22 A ft 'f' T?22X: ■C4^Wfiit: S -frfc. ilCDS 

;tffi[tcTea»ffi&2rQ^riooA a £: u . ^nu:« 
S<t> 7 X > — yi/- n n J*; /t/ A (i:i v/v)iftfeflJ*(r 

n ;t!;t^A tSia UTflti^cDa, tK » t (a iR U . 
*c^»«:^Ky'>A i **t ai«3oo.Mk: jfc i «i 

ULin^, ft »c2fflF»<o I * y ->v t aJ An u -c. -a 

A> A«iaA:300aHU: « <fc ^ SSim L . £ic2«$ 
gpcoi * y Srinitr cD«k. -80x:-e30^ 

imAI^O^. 09^10. OOOrpfe(g»O00K)-?l0:j^fBI 

L -coNAttw ft @<st u fc. »cjc. 

^fiCJS U ^ 6 n &DNAK^ &50aN 

h y X-HC ft (pH 7.4). 10*H HtC ft l0aH2/^* 

hU-< I /U, l.MX^/l/5i^>, 1«K ATP, O.Ia 

g/aft BSAC0aftf$50/f ft U . 341fir coT« 7 

T-i^0NAy^--tfi3ftio-ci5x;tcr — iftHJC 
Ci) -(4)co:!^«fttc^y^<^yi/x-Xt/f^yA 

( Bacillua aubtiUs) 1 68NA3 ( « X W 5fe « S5 1 04 2 ^ ) 
^ y Xl68MA3(pUX2) S: » . 

-'<^;t/ A-X:/^ y Ai68f!A3Cpux2) J: y , eirsa 
5?aW2- CI) - (4) fc < ^ 
X i KpUX2 ft Sl« 1/ , SOmk/" A «tf[<0:/5 X 5 
KpUXaSr-fi-OTEffWffil.eaft ft f9 . 
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:r ^ X 5 KpUX2 5 glCi* U T20m&O S!Ifil» 
5RXba I &2lIljLT, 50.H K »; X-HC A (pH 7,4). 10 
»H HkSO«» lOO.II NaC fl CDfl!«fflE50p 4>T37T: 

«>a. 7lc®i0iRbfe. ^izm^<D ^ u u iSi A/ A 
^ K U A £ A «t»«0.3K2: ^ £ til^ 9c 

(5) att 7 X 5 K O ttfia fc tt 3/" V X 5 

ONAtiD St|!^ X n 2 As2:DNiftCf4X VI 1ak2:3M 
&«T. 7 T - t^D«A U ^ — -tf i: & . 50«MK»;x- 
HC a (pH 7.4), lOaH «sC « . . 10»Mi^^* h U 
h->fl/* l»«X^;f5t^>, IsN ATP, 0.1b«/«4 



?JfS]B3 63-21 418;)(31) 

3?MCT2 - C13 -(4)i:taa«®:^i£k:J:yy<^ 
;i/X'Xr ^ 'J X{ BacilIu8 Bubtlji9 )16a HA3<1tt 
XW^»«1042*) Srieit«5» L , 15 & *v x h 

< KM L ft , 

(6) n»;l«.-'t^7'»J'>A->l^-fe35 ( Cor- 
ynebactariup •elagBecola ) 8 0 1 ( flft X W 

^fc*»5ss#)«AHffl^ite^fe:ir-ratt 

50ac/ AOhVyh7TVt4M g/« ft in H ^ -i 

S/VSr-^WUfc. X tr y 5/ T Y -tf V (OA^P'^SeiS 

tt:a«^'«^/I/X-X:/^»jX ( Bacillus BUbtiUs ) 
168 »IA3(pAG50!) 4: T ^ « L . 

t J: y , a — - V L fcae^ *<AHffi^ j* m 



L-:rax(30:^7-('i/V«ttttS:ie«ri»^ 

v^^/UX-Xtf^VX ( Bacillus subtilAs ) 1 68 
HI 113, y^^yi/X-X:^^ g X ( Bacillus subtil- 
1^)168 HA3, ^ ;U X - X r ^ U X (BacJJJLua. 8u^ 
btllls ) 168 MA3(pUX2)i&<t tf/<^;i/X-X':f ^ »; 
X( BacilluB Bubtili8 )16a HA3 (pAGSO I ) & -t n 

» J: y m * , 0,8*(r)NaCi :fJC»«t?ift?*tt, 12« 
fl (OMESaWfflfCBOaN 2- (N- * /I/ "7 ^J- U > X v X 
A' )ft 88 :MES, IObH HnSO. . lOaM EDTA. pH 7.0) 

-fcJI/rf? ^i/T^-< ■*f-C85302lS)-C«i39 L fca. 14» 
000rpB(20.OO0g)-C20^raa-f>^JII l> -C . J9 % tUb 

AHffitttt2.6. * fl5l>5RS;5«C77«(l h y X-HC a 
(pH 7.2). USaH NeC fl , 0. 1 ISaH X - 7 n r y 
Stt, 5OAA^IlQfiaiAmi0e)<!&3Ot:k:^M:t^24Ona 

jtt«<^ i . a A3t« W(228S)-era 



^r*c:tk:<fcy*«)fc. 

— y — 6{;t — - x-f^.a — y— , xji.i^:tY- 

-f 71/ • A .1B3«265H 1951^(0. H.Lowry, 

ri. J. Rovebrouch, R.J .Randall, J .Biol .Chea. 193 , 
265(lfl51)))0:frifi&fflV>fc. (Si, PSffl^SOWlp 

fe. »fiac!)Aaitetta^*s« J: y , /<^;bx-x 

y X ( Bacillus subtilifl ) 168 MA3(plG50l)tt 
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« 6 a 





A H ttStt' 


M I 113' 

M A3' 

M A3(pUX2) 

M A 3{pAG501) 


5.26 
0.000 
0.000 
0.018 



^1) js,fi^mi^09^KimKtfi. i^fSB\zm 

a m b T i> S . 

^2) /1^;i/X-Xr^';x ( Bacillus »ub 
till8)16«<0lf ^SAHttt-C * & i 
^3) A^/UX • X^^'JX ( Bacillus 
subtlli9 )168g>AH^ffl«t T & 



fm^S 63-21118!) (32J 
(7) ac-^:/ -5 5 KpAG 501®^a4:»W 

A • X-f^*J X ( Bacillus »ubtili3 )168 
HA 3(pAG50l)iU. U S3 5? ttl « 2 - (1.) -(3) 
t ra«<D^ffiT:/5 X ^ KpAGSOlODNA t 120 E 

^ttwaLfc- ^®DKAo.3Metc^t ur, 

jMc^^K^n^CBcoR I . Ba>H ! . Bsl n . Hindlll. 

Kpn I (TOY-OBOtilJ: U 01 A ) . Hlu I ifi U IK 

A), Pfit I . Pvu D . Sac I . Sal I . Xba I . 

Xho I (TOYOBOtt J: HA)3 , * tv *i «) » iE * 

fcy;i'Srl^*g/aB:t^2/':?A:rci?-r K7K»?«ti 

«sft L T3o^nB»ift u a, m^nz^^fjuizmm 

tt. H — r ?f a — X y^i/Ji-C H ^ k:«$ctacl6 1/ 
^ZH3r7r-i?(X phage)DNA( - y jK > — > 
»J 91 A) <0«(5»«Hlndm tcJ:*mft:Bf>i<oeE 



174 7 7 — £^ ( ^ X174phac«)DflA<ID S9 Rl 9 ^HaelD ^ 
J; yE|A)CDel^ffl^^Wfi&lCit':Ji^TJStaiL 

xa fipKcsoKnmmmmmmm^ ^mizmic^'r 

It^ ^ -plX2«)*jBI»3HXbo I ^(WeptttC, 11^4 
7# a'^-X<?)AK«^ae^S:'S-t^^«(OXba I 
>i- A» ffl ii * n r V> - i <0 Xba I $f n rj jjt y1 

i'r'U'I'A*>i5'feIl^ ( Corynebacteriy »e laaa 
ecola )80I(ttXgT^^gi55a^) a 3»£<OAHg^ai5 
^ 4 t/DNABf t? ft S . 

:/ 9 :^ 5 KpAGSOloONA tci:*J, «rB3?»M 
2 - CI] -(4)tR«(0*tt-C. ^1^>»bX.X^ 
^ U X ( Bacillua aubtilia ) 168 tfA3S;f^9t^^ly 



(8) AHfi*a£^&'S-tA*54,7* Dv-C-x© 

g3K5?)»«2- CI] - (7)-cSI« U X 
a KpAGSOlCDDNA 20 M C ^ ^ b T . 60»tiC<O^rai 
(9 3D Xba I t iraiLr , 50.N h U X-HC a (pH 7.4) , 
lOaM MgSO«, lOOmn NaC « OaWiBilOOM « (t»-C37 

y « A L/ fcLMPr ^ o — X t L . 4T:r«5ii*c 
^S:^t;4ft4.7*a'< — x«)DNAr8ff>tcO#«EiaK 
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jg^sttuiS;. 

& ft*» aS300«Hk: )fc 4 J: a ffijii O . 5tu:2fS 
aF®jti'y-;u&/ni^t:ttJ?®a, -8ot:ict30 

^ra<*4*Lfc, -tCDft. I0,000rp.(9,000g)-Cl0 

(9) ;^ 5 KpAGSO^fiDAHS^iAS^F-Sr-S^ 

IJE^fiSWlxaCD- <a) -®TSI«Ufc 
^ 7^ ^ KpAG 5O0DNA5 A B IC ^ U T • tfl TO » 5« X 
bal SrlSm&iQjL-C, 50«H h U X-HC fi (pH 7.4) . 

37*c ic Tz^ffflSiS * -e-fc - -e<o«, 7or-cio^ 
-t ® fik . i2,ooorpB(8,9ooK) -e io-$> rai 

C CDDNA^ it t 0JS2SSEft« 2 - (13 - 
(fi) -C«» U fcDHAl M 3*ffi CDT« 7 T - i^DWA U 
^"-tf(:^y7Ki/i^->ttJ: UWA>4: 50.H h 
y ^-HC 2 (pH7.4) , lO.M MbC , . lOaHJ^^^H 

/U, l«HA^;i/5i?i/, UH ATP. 0. !■«/ 
■ A B S A (Bovine 9«ru« a lbu»ln ) ( *^ -tf ^ 5^ 'J 
it-^^rff^hU-ttJ; y |0|A)(Ott»«E5O A A 

r ioi>fHiiniiR-r s 3 t tc J: y . siS S: it « it . 

(10) AHffi^ige?- s-^^ b fcac-^-r 7 A 5 

KpAG&00IO3C^ 

«c DNA J; y , 3 y A 5? ? y A • ^ -fe 3 9 
( Coryhebacteriu* ■alasBecola )801(flftXgf^1^ 

- (8) -®icffi«ro7^ifi-ct^ ^^nfe^p h ^^>r 



IBillJRbt:. J£i&S:«Eit4 -ti:fe, C (D flt >C » H 
H y A S:anaiffi300.NtC<C -SttUllrtl^, 2fS^ 

fio j: ^ y — /I/ 1 a* in L T , - 3or: tc r 3^ra ft 

0 fc. ?X tCl2,O0Orp«(8,900B)-Cl0i^tajft#6:»'tt 

u TDN&^R & b . [qzt» b y^. 

»/vfeK» iBAPTfflHr«(50.K h y X-HC A , pH 

8,4)200 M 4 m» b . y r /V - 7 y * y • 

rfc ;^ 7 T 4* — "t? (Bactarlal alkalina phosphat- 
ase) (^Siftific^^tfcj: ynA)&i^<&m^br 
est: 304)-nnsi5 2 jg k c »jr 1 1 j|i 
tt»io bres-crso^rafiitSiirfc. -ttoa, s 

jfrOiL. U fcai2»OOOrps(8,900K)-C10^)-iai» 

.t^-^ttbTTJtJl&HitStb. 3SJc4»-5l0igi;Slft 

nnrfs;i/A(l:l v/v)«!&|RifDb-CS-d'bfe^, 
lZ,000rps(8»9Q0ft>-l? 10^ tSIiS 'Ct'^n b . tK 0 & 

Oiftbfc. at ic K ^ ss.o a □ rf^ A & as ira 
b r b fca, i2,ooorp-(a»9ooK)-eio^no'ia 
^/'^ittb, *jfS:(HiiiJibfc. a^Wkifi^ittTrhy 

#f r « t * y , a 69 ^ X 5 K ft b ^ • 

7^ h 5 -tt- ^ y > 10 »/■ A t/LG3» ^ (L- 

ata^ift^u.i'';!/ 5«/ A ftflsinibfei&ia)±-p 
i«{tbfctt. ^g-s^tt A« €>neaKE:»99 1 ci) 
-(8)-aifcratt®:*r4fttciy. ^9X5 Kft^ 
ttb, 6tES5fi8«i - (1) -(6)fcrat»o*a 
cj:yHtne.co:r9x5Kfc»«fbfc- *<7><s» 

:f ^ 5 KpAGSOOl & b . r ^ 5 KpAG 

SOOUi. »13ia tCiF b fc« IC. -/^X^ KpAGSO 

tt3 y ;?^SJ|QK**«)AHa^^3«e^ft'S't/»4.7 
*□^-;^.<!DDHA»f>^^»*laii*nfe«'^:/v;^5 
K T « ft - 

(11) ^ X 5 KpAGSOOlfiH O AHfi&tt 

rf 7^% K pAGSOOlfil :^ O 3 y 5^ r y A ' 

> ^ -fe 3 5 ( Corynebactarlum ■classecola ) 801$: 
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l4,00Orp.(20,OOOg)-C^0^>nDia^^» U TT , « » 
ffli^r. fi?E3tiS<«2- CI) - (6) t II5«<03t 



^^TOBS B3-214180(34) 

Si 7 3t 



» 4$ 


A HH:?Stt*> 


B O 1 "> 

8 0 1 (pAG&O) 

8 0 1 (pAGSOOl) 


0.213 
0.109 
3.95 



^1) »6««)ai) amc . 



^2) fS2S<;!>^2) 

ttiC. y ^ :^ 5 KpAGSOOm A < * n r 4 I&4. 
7^ n X — A «0 Jba I W *c t± , ifyi/^ivfil^^ 

(1 2)AHj»e^&^rtfDNA(Sf>t<;D!fi-tt 
pAG 5001 DNA«:S(r8e^»Wl-(3)-(l>tcS£ 
«tiD:&i£-eiO0.8 Oi€F«»f;^6JKl60Ac(DNASfl 
*«50^g/. fi ) Sr KDNAKSilO 
Msffi^^%. SOiNTrls-HC a CpH7.5K 100 aK 
KaC < . 10 iH RsCl, ^QarffiAOOA A tfirZOl^^ 

©xbai & S6ia u r 37x: r z^fflsiC a it s d t »c 

J;y«»fL- fflffiSSKlW 1 - (2) tcffitttO L M P 



A H t * </*54.7kb«) D N A Bf Sr 

3i» « 1 - (2) t: ig« ic y A* ttas b . s^dn 

A»f>rJ»2M»lr5l*5bfcCAHW>t' : DNAtt^ 
X W) . 

C2Dp£GL01 e> OO.gicbS J: C^G.SkbCDXba I tfr 
l-C»6AfcpIC10lDNAWlOM»fi:20 

v> r n - A y ;i/«5st»cft S: 1^ o fe . picioitt 

Xba I «m cfc »; 6.9kb. 6.5kb» J: r/3.0kbOT 3 W 

^ ic ^ ?^*v 4 jsr? , 6.8kb t e.skbtn E9f ;r & -t n -Fn 

2 >t Sr Se ^tt CD * * }*dJ U . -rJi*!**. 6.9k 

*ve.Wf>1rC9!a-^1*»5;n«:f5fc<DNAK:RXIX). 
A9roDNAeiCI^XMlSJ:T/DNAStiAXlZ(0^ 



^ 5? ^ 1J A • il zl^ ( Corynebac terlua 

■ ela»»«cola )80lCD tr o fc - W 6 *V 

7^ h ^ -y- -f 5^ »; ;/ ts»«i(i60tt tco T 

fit s^fift«« 1 -C5)u:settL/!:7^i/;» V m ^ m ic 
<ky. -en-fni>^««D:/^:^5KDNAa:si«b 

#:/^X5 KDNA'y-v:r^65ift«fir*fXb 
al-?%9?b, «^»n76.9kb. 6.5kb, S^tF 

4.7kbfir) 3 Pr>i-#«e-e* * t> CD &ja}«a. 

-e 3.4kb<D W^t «<^tfi*»WS:X5r»;->i^U^:, 

^n, -t CD -5 ^ o 1 a &PAIG321 1 b r » u 

a'J^^'^i'r'U'^A- Jt^-fe3^ ( Corynebac - 
teriu. »elasBccolB)801(pAIG3 2n J: U 65 E SI K 
« 1 - (33 0 5!r^-CpAIG3 21 DNAS#&50Aig(|l54S 
/tg/«fl)Bk^bfc. *:f^X5KDNAfefflv>T 

^ b fc. pAIG32LltpIG10lCD3.0kbOXb 
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»f>»t;6'a;5^ji*nfcy5A5 \i V ^ ^ ^ *'>mm 

Lft. t# J& ;i ■/ ^ 5 KpAIG32I © ^ pa S> © 
Ififf Jfi 0 & JBl4(a u:i5^^ , 

C4]pAiG3zi€i ^ ^ CO ?E{ ar ^ 

3iJ*/'<irr'U'>A • jt^-fe^^ ( Corynebac - 
terly ■elassecola ) 60 1 (pAIG32 I) fi: 50 a Jj <0 tt 5ft 

nmitis XI/ I CDHStt&WK3tJ8«l - C6) 

CD?^ «a-Cffl^ U - ^ A H ?Stt O T I* T E 

mm&J&mmmn Irls-HC 5 (pH7.2), IIS.N NaCl 
0. US aM V Jt- r 3 — y h , 1 0- 5 0 m ft CD Jffl 85 
iaat3<O30iC»cfcl*a 240n»O5a3lfi«C?>«il^€: H32 
:9-)fe^tffiBt(228 S)-rffl:£-r*CtVrJ: yffl^L/ 

3 U :^ /< ^ fj A • > ^ -fe 3 ^ ( Corynabacta - 
riuB ■ela»»et:Qla )80ICQ la JBia a « 4: ffl » 



WraeS 63-^^1 41 8;i (35) 

^tC. 3'J*/<5'-5r<J'>A-jt^-fe33 ( Coryne - 
bacterlua ■elasBecola )8()l CpAIG321) A H , I 



msm 





A 




I C D H'* 


a D H** 


801*^ 




44 


0.73 


0.34 


801 (pAIG3Zl) 


1. 


5 


2.4 


3.1 



a4>» 2 acoac2) izmi^ 



3?8fi«Ttt, CS + ICDH + GDH«)3«at 
{fctt&^fiabfcfl&joR-r. *fcCS + ICDHO 

Rcri£ CDpAGlOOU PAG3001 ^ ^ C S jft^^ & ty 
jffl« y 5 ;^ 5 KpAG40 03 fe fc . pA64003t± zs 

'J*-''<i'r';'?/»->l^-fe3^ ( Gorynebacterlua 
Belassecole ) B01<iD^^r5-y^J?.5 KpAGSOCO 
0.7kb BaBHI-SallBfr^^-CD^^*! U tC, 3 V ^ /< 7^ 

y't7A»>^*te3v ( Corynebacteriua me laa se- 
coia)801 * 3fc O C S itfifc^ & # t/ |(!j3.2ltb BaaHI- 

saiiBf « * ii * n j3L y ^ X i K-p*y 

^^7X5 K<^f^«::^rffiH»KHB61-27988«»Ctt 

Cl3ifitt^:/7X5 KpAG4003<OSI» 

(1) 3 U i7 ^ rj A . > ^ -fe 3 9 ( Cory - 

nebacteriua aelassecola ) 801 ( tS X 9f ^ 1^ 5 5 

8-1^) CDC s * '5:^iBartoia^^ 



0) 3 ^ ^ -r U A : J* ^ ^ ( Ce^yne - 

bacteriua aelassecola ) 8 0 1 (lBX9f^#M5 

3e»«ixa ( 1 ) - (1) ic K ta t w«co:;^^ 

NAt^^LT. 13»{&0 »IRI0 sRXbaKz. y jfi 
> J^'- >*t A y ffll A) SrlraiL. 50»HTrl9-HCl 
(pH 7 . 4 ) , 1 0 bM ««S0, . 1 O 0 -M NaCl, (D 

amm 2 o 0 ft a tp-c a i xzizx zmf^Rf&^it 

S-ttfc* (D K Att^X X) 

® ^5^^-pBR3250a«i:Wa4:Xba 

I u > /J - OD aii* 

5fe-J, '<i?^-pBR3 2S4ii/xUtr- 
3 U ( Eacherichla coli ) K12 W620iC 

WaUfc. BP*,. XViyUT-3'; ( Esche - 
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rlchla coll ) K12 W620S:50mftC0L 

5g/«,NaCl 5ff/fl pH7.2) tC«t«U, 
3 7T:k:T«a«5 X 1 0*ia/m A *T?i««* 

tc25m fiO7K^l>:&100BN CaCl, PS ?S SI 
Smfi6D7fc?^LfclOO«H CaCl, ^ S Itt U: AS ffl U 

7fcl»-e 1 ^ra»*$ b C 3 :^ -5^ V s -fe yi' (CoB- 

petent coll)3 - CC0MffliflBtt2 0 0 *C0. 
1 Me<0pBR3 25DNA5:j»lfnUT. *4'-C 
l^PJ«l«L.fc. *<0ft4 2rtC-C2^fai«:^L 
fcgk, 5ma<^L-ra;^ftSiiiiL-c. 37ric 

feainJbfcL-5|E3e*S% {L-ynx;ci5«/ 
a cr>*55 4 asira u JS*) fc: » ^ u 3 7 r -c — ift 

itSLfc. ?96nfcpBR325k:J:S?BK<Klft 
aiii^jcUCr DfJK12 W620 (pBR 

2*C0/<>K(Z>T:&tLT 

3 2 5 &5>fltufc. ^^c^c c <o^5-aa[*:^s*«) -< 

U-Catffb-C. D N A « tfj 1 9 O £/ m a O ^ 
!?4'-pBR325©j2W^Ti9ilinflS:1^fe. 

^ O " ^ BR325DNA5 n \^ X 2, 

0 ^ttC5i«P5-»lREcoRlS:5llA.T. 5 0 >H Tris- 
HCl (pH 7 . 4 ) , 1 O NeSO,. 1 0 0 MaCl, 

©ttWttsoM (i4''C37x:u:T2^wai6^E-t^ 

ifc^-ttfc. cn©wtcs^a:^hij'>AS:jaHaa[3 

JULT. - 3 0 1C r 3 ^Klfife^ L. fc . js^^cn.o 

00 r p ra (8,900 k) T 1 0 ^ TO jS -i^ 4}- « b T D 
NAfitJRSriaiaL. |l!]it»S:Wfftt«Lf- (DN 
A Kft X X I ). 



3 25) «ty. £lTfi5.k-itcU-CK^i>4'-C^5l 

/<i;3'-pBR3254»1$UfcJil^xfJfcT- 
n U ( Escherichia coli ) K12 W620fi:, 

i-^t^L-T^oxicfSSL/, 3 7t:tcr — fftJSSf 

U & . e n ^ i$ SfSJ: U^SUTEaSfftTi^ 
f*^a, 15%Vi-irD-X, 5 0 «H Trls-HCl 

(pH 8 , 5 ) . 5 0 mH EDTA* 2mg/m 0 'j!/"^ 
•^ACi/^r^^t) i»J^S7Kjttt2matCffflfflL, 

CO. 1 % h 'J hVX-lOO(Triton X-lOO). S OiiM 
Trl»-KCl. 5 0»H EDTA, pH 8 , 5 3 2m ft 

^T3 7'cicr3 0^(a««?ufc. ?scvcc^(^mffi 

S t: tC T 30,000 r p ra (64,000 8) -C 1 B$ fflj 

*J <f X^-f K;(JcS«1.2mfl tSfbtV'? 

Al8.64fffc&lra?tr»3&»Vcm»L. 40,000 
r P m (lOO.OOOff) , 1 5 "C 4 8 ^ W ig ^ 

DNAKI^XX I tS^ffiT^DNArffUj*^ 
-/tf<T,DNA poly«eraae)(aSSia»^^ tt J: 
>; at A) fcS:, 3 3aN Tri8-CH,C00H(pH7-. 9), 
6 6 aN CH,COOK. 1 0 aH (CH,COO),ris. 0 . 5 aH 
£^^*hl''<h— yt/. O.las/aft BS A (Bovine se 
rua albuain) -tf ^ 3rlJ+^ — -^^,-if5hy-tt 

AyfiBA). 0.1 aH 2'-y^^*j/r7=^y*>> 

. 0.1 a« 2'--r:t*i/i/^4^> S'-hU;ft 

T^y^L-hiu^r^^, *BJ:yaiA} . o.iom 

S (5/;/vtt. *BJ:*JWA) . 0.1 aH ^Si/" 
aHA) <7);Ki5«44/i4itJ-C3 0t:iCT2 0^)'rai 
3 00aN*c;i4tS>cSnjt, 2flgfSP6D:r.^'y-yl/4 
000 rpa (8,900 s)riOii'IBIia^^»HL.-CDN 
(DNAKfi-XXn), 
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Xba I U>J5»— (Xbal linker) < ^ a ifi t* ^ ^ 
J;>JffllA)1.5;i si:T,.-KV^i'f?i'^K*-#- 
— -tf (T« PolynucXeotldo kinase) (S tS ifi ^ ^ 
^ttJ:yBtA)2.5*ttti. SSnH Tris-HCl 
(pH7.6) . 1 bK A T P , X OmH MgCl. . 1 mH 

T 1 ^raiHiC a it^i ( d n a sci^ x x m ). 

DNA«|EjXflI<01/2ftl:DNAK»XXra 
^itT«:7T-i/'ONAU:tf— -tf (T, PhagB 
DNA liBase)(Saifi«E^^tt J: y a A) 6 mtt 
t . 6 6 ■« Tris - BCKpH 7 , 6 ) , 1 •« ATP. 

1 0 dM H«C1. . I bM X^;t/^i^>. 15 ■« 

2 2 ^* ft E*iT?22T:iC-C4^rBSiCS-ttfc. ^ <n 
JS0^^^c5f«c^:73:y— A* - i'ndjft/i/A (1 : 

1, v/v) #« & aim L TUl*? . ?K»S:0«tUfc. 

300 aH i « k: ^ . ?>C 2 « » <0 X. * y — /U 

— ji/. iraOTftyUA (1 : Ir v/v) Ifffe»i0 

listUfc. t^^»nfe^KflK:, S 'J A 

a« 3 0 0 aHic jfc^ «t -5 ic^im U - MtC2«»0 

<s o . CO a 10,000 rp«(9,ooo « > -e 1 0 5^ 

rait^t^^^StbTDNAitia&l^tlUfc. i^u:. ^ 
6nfcJtJa«:i«i««ftUfc (DNAStfiXXV), 

(3) ja^it*:/5;^5K«)^^^ 

DNAKf^XX 2M«i:DNAK«XXV:fe 
fit 3mfit<;DT*:?T— i^DNA — -tftSr. 

5 0 oH Tria - HClCpH 7 . 4 ) , 1 O bM N«C1., 
IObM i/^;fhl/>fh- — IbM 
1 bK ATP, 0 . 1 bk/b a B S A O a » 4 O A 

ft^i-e. 1 5 iCkl-C — t*fii65 -drfc. -ctoa70 

3 -ti- . 



fjraB3 63-5ilil8i)(37) 

SriSiOUT. - 3 0X:-C3B*|ta«i^Ufc«, 12.0 
OOrpB (8,300 04>raa^^>«LrDNA 
itro HiR U :in 4e« L ft (DNASJtJ^ 

X X IV), 

DNAKf*XXIV:^4k:*#UT, 15*a®«fl 
RB(l»^XbaI&&I^-C. GOflN Tris-HCl (pH 
7.4) . I ObN NffSO«, 1 0 ObH NaCl(7)a»tt 
5OM04>-C371CtC-C. 2l^raSiSi-ttfc.7H 

L M P r n -:3(. & ffiffi U . 4 r "C « » ttc ft U ft 
J»^4»««T (cH* , 6 . 0 # □ ><-;^.(;d 

D N A Bff Sr aa L . -eofififit^) r a - 

tC-e0fi«cr>3flJ««>TEaWttfcftJ^-C, 6 5 
^■ClO^^nnilDlRU, 7';tfa— xy;i/fe^±k:k 
*»uft- ?5cic^3cr>:?iy-;i/&aiJDur«t^a 

( Eacherichia coll ) K12 W 6 20 3 V fc^ 5^ V h 
-fe (CoBpetent eel 1 ) & 91 St b ft • ?9 ^ iv ft «B 

irsffi'&'UT. *.t*> ic 1 i^ra U ft - *<D». 

.4 2'CfrCT24)-raJ0Jftl>ftSk, S JM a (7) I. - U 

t9'&nfti0»tt*'e»*ab* «s*tcffi» 

Uft. ♦^e^AftfiBfBffllft, 7^h^-t#'H'iry> (1 
0 fi s /m A ) ^mMi^ it-^ 0St,m^^m (NsS0«-7H, 
00. 2 b/ a. irxvga (Citric acid-lH.O) 2g/ a 
*R*'J>Sk^ft9(f-:/l'J'>A (K,HPO, -anhydrous) 
10b/ fi . NaHNH*P04 MH.O 3. 5g/ , ;U 3 — X 1 
«3ei.5«/ii. att^r^yS-B/fl. 
•^^i^;!^ 35Bg/ a ) k:!fi*L-c*&«uft. ::<^tlt 
tcuri^enftiSflife. T-vi^i^'Jv (30*tg/ 

■ l)txh^^<i^»;>(l c/«fl)t«:*t/ 
iS^it{a^&{ft^l>ft:^ffl«^i'JtiJ t7 • 3 'J 
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( Escherichia coli ) K 1 2 W 6 2 0 (pAG4 01) t 
U -C ^ « L . 

ise^-e* 5 c t &aB ufc- -frsatt^iffis 

m 2 V . Xt/x'Jtr-nU ( EgchBrichia coll ) K 
12 W 6 2 0 (pAG401) & fi&fdar L ^. a[;A:jB» 

2. A (OHESa Wffi (50 aH 2- (H- ^ U 7 # >J ^ Jt ^ 
> X ;t/;lt > ^ :MES, 10 NnS04 . 10 bN EDTA, pH 

7.o)tiffll« u K ^ u L4,0 

00 rp> (20, 000 ff)-P20^Mmja.6.4)')R UT, ffl Si 

^ M (Escherichia coli ) K12 W620, xi/ 

1 "J k r • 3 »J ( Bseheriehia eoli ) K 1 2 W 6 2 
0 (pBR325)&i&«r S«^lCfct. »K-&^ttt#:«f 

taic^f^u^i 5vBi:rh»;'>A (hsg) o.s g/ a a 

ifnUfc. :rt/xUtr-3iJ ( EtchTichia coll ) 
K 1 2 W 8 2 0 (pAG401) . 1/ x U k T • 3 'J 

<2) KpAG40i<D ^^JB t «W 

i/ X »J t T • 3 U (Escherichia coll ) K 1 2 

w 6 2 0 (pAG4oi) <fc y - sa 1 - C 1 ) - 

(2) ©3&1&-C7^^X5 KpAG40l£DDNA *r , 160 c 
C(ODNA0.3 A«tC, 10*Ck 

0 IHRft »5RBcoRl(r: y ;K > - > %t J: y W A> . 

1 O * tf[ CO 1HPai» jUBa.H I (-y.-KVi^-Vtti; 

yWA) , 1 0 mtt w fWWft^RHindni (- y rff > 
v'-v^iUWA) . 1 0 J9tffiroiara»»Pati( 
^^AJ^';/??--^=5jK5hU-ti:<tySlA) . 1 
O^tt<0lHIPa»*SaiI(^yjK>i/--VttJ: UB» 

A *J 0tA) 1 O mttco JW|rft»«XbaI(- y 

jniL-c, -t n-enoaiEa«fi:20A A <f tcr , 37 

x-fX^f (r--f— . -7 7 9- ^ ^ . . i7. 



?$RrlB3 63-21418<» (38) 

( Escherichia coll ) K 1 2 W 6 2 O CpBR325) & 

^ 5? y > 10 M «/■ A SJftl L fe. 

CS^itll. 3.0 ■ A CD ^^SZ&^OS bN Trls 
-HCKpH 8,0), 0.2 0,1 bN 5,5' 

-i/-^5j-t'x-(2- - ha3?^§K)(DTNB), 

0.16 bn r-fe^;i/-coA, 10 ;i a as M » ] 

412 naCDeayttfOi^:^ * . B A ^ i«& A 5C &t (228 ffif ) 

-U — ^»(;r-.:n>r^.a — y— , Jcjt.Jx'xW'. 

□ — '^x'^D— , 7— /I/.i^X'<.^>3''/U, i^x 
/ . ^' ;t ;U. ^ A . 133^265Hlfl5l^ CO.H,Lo»ry, 

n. J.Rovebrouffh , R . J . Randall » J.Blol.Chea. 

193 , 265 (195l)))C!)3efi56 S^tife. ^Sj . jm « ^ 

«IISX«tt<fcy»A)4:fflk>fc. S!:S<S^S:iBl 
^tCii^Ufc. IRl«CDCSltj£ttffliaMmj:y, 
i X y K r • 3 t; ( Escherichia coll ) K 1 2 W 52 
0(pAG40l)l±. PJi >& ft^ tCCSfS S 0 tt U T fc . 

□ — /i/K ;^yyi/4r jc;?. 7-r.(r. 

Haniatisr E. F. Frltsch, J, Saabroolt; Mole- 
cular CloninK A Laborator Manual. Cold Sp- 
ring Harbor Laboratory, Cold Spring Harbor N, 
y.) 150rI85H 1982^)CO?^au: J: y . 1 $ 7 u 

/m i U-X a ^ ^ K*»*«*caj» U T30^ 

ftfltaiL, e» feiinflt L r ^7 A £ KPAG40IW 

j:^ 5 KpAG40i<o^^(*»©#fSI(ia»5R^tPr 
3-0NA9f ^^<^ S S (3D ite:£ 
trtt, 1 kbia± CD ft * X It 1 S7SJ 

D — ;^ yyi/fS 5fl ac ft $r • *50.l kb;>i^l kb* 
a<o^^cofiSJciT3v^Ttt4 SjtfUTi'y/t/ri 
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fl8cttL/cvA^^:7T - i/'DNA(- y > i/- - > 
J: y a A><0 S9ffi»^Hlndni ic <): 4 M <b!^K- i: , 

11. ^ ^ -pBRaZScrjIWPfiBt^REcoRI^ 9f vex 
^ ( Corynebacter - 

1-C1)-C2) <0;^^-C. Xt/x'Jt7'-3U 
( EBcharlehia coli )KI2 W 620 S: i& Jt <E ft b • 

h (K.7f tart and Gusst), ^ -< . *J :rL U . ^ 
-5^ n /< -< ;t ;i/ . (J . Gen. Hicrobiol.) $1, 363 

(1968)). A, -f^-nu i/-ac*9^-r 

to.— i/x^7='-ry5'^, X. — ;i/ j.--^'? — 
i/r-f — Ai'— ;U 333 i/ — 

^r- j;^ K y - |. tr-, ^r-. rff y ^ X 3333. 
-a. — ^-r:^>. a^f^^vN 06510 T>yA 
^jRS(E. coll Genetic Stock Center^ Depart- 
■ent of Huaan Genetics, Yala University 
School oi Nedieina^ 333 Ceder Street P.O.Box 
3333 Nev Ha van ^Connect icut 06510 U.S.A.))^ 
/'^ — V X 5^ 5^ -7 V (Barbara J. Bachaa 

(3) C Slfe^ae?- t^OjKl4.9# O^-J^O 
D N A ffi^<0 5-i» 

StrffiXaCl)-(2) T?BiaUfc:/9:^5KpAG 
401(D D N A 2 0 A* eiCit U -C , 60 ^ t?I O » J» 
Xbal&Jffjtr. 50 B)! Iris-HCl(pH 7.4). 10 aN 



T.ffSiagB3-^14.18i» (39) 



» 9 « 



s etc 


C S 


W 6 2 0 *^ 

W620 CpBR325) 
W62 0 (pAa40 1) 


0,02 
0.02 
0.16 



AAS:, SHSSftStag (DTNB) fir ffl T ^ 

^2) X -r • T - y X h (j.R.Guest) «i: y ^ai 

til^fcxi/x ytT-n V ( Escherichia coll ) K 
12C0 C S 5?«tti-e ft S C/^ — - H r>K 

ncSO;. 100 bK NaCltQ tt Wft lOO A A c^-e37^ 
cfc y « A L fcLMPr ^ D — X $: tgffl b , 4 TC r « « 

r ^ □ - xyyu fe «^«lflStltTC t B e , csfi^ 

ifieTF&^OI&4.9^Fa'<-x<0DNA»f;rc!D^|F 
^tSrflSttb. *C3«5acDT/fa — xy;Vfc«yifS 

ttWtt&in^T. 65T:-cio»ra«i$ u . rnn — 

/!/ $r gSfiD L T . «i*cr)tt, * « * 0 JR U fc . » 6i 

i,v/v)««:aiira UT, »*?ioft, 7fc« fi: ana u fc. 
m*$oa. tk j» & Sid u , ^5"&n/i*«ic. 

L. :Ek:2«3i7)Jc5y-;i/S:ifnA.T«i^iCDa. 
- 30TC T3^ra«l«^ U . -tiOa, 10»000 rpa 
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(9.000 K>-C 10^ raj 1>-C, DNA(Oit« 



(4) y -9 A 5 KpAG50>v (OCSM^ite^ S: t/D 

S5K3?M«FIIX© Cl]-{8)-(S)-CH»Uy^ 
^ 7. t KpAGSOcODNA 5 a b ^ t T . flI(a»5»X 
bal 4 ISI^ttlfD it T , 50»l( Tr 1«-HC1 (pH7 . 4 ) , 10 
an HeSO«. 100 ■» NaCl<^a»f$60 6 cfi -c . 37 

Lfc. ??:twl2. 000 rp»{8,goo K)-irio4>rajift/i>^ 

e> A;feJPtJp^*BAPTaWfl[(50 .K Trls-HCl, pH 

5.4)200 fi a fSS u , f r ;v* ^ »j • 

/-fr A 7 r it — -tf (Bacteria 1 aikalins phosphat- 
ase) <^fa jfi«E^^^t J: y BA) i imaaiD u r 

65 r tCTSO^raKJCSit*:. 3? K » S: 1 * & 



jS ^> a b "C rK » fi: 0 «t ty . Jt ti 6 1 @ PI 
12.000 rp»(a.floo b) -e 10 ^'Ci'^^tt I' - *w 

ADL-C«^$U^a, 12,000 rp«(8,900 «)T10^ 

ScDo: 5i y -^u & ^SJn L»*? u fca, -30t:^cr3 

B$|ffl«K?Ufc, -toa, 12,000 rp« (8,900s)T? 

-(3) -caftLfcDNA 1 j»st SmttCOT* 7 7 - 
i^DNA'J ^--tf (- ^ .-K > i/ - > it J: y WA)fc Sr. 
50 aH Tri8-HCl(pH7.4) , IObK KgCl, . 10 •» ^ 
jj-|*l/><f* — I ■H>^^-rt/5i^V. I bNATP, 

0.1 af/a fl BSA(9o-vine scrua albuain) ( -tf 

A3ru-^^-■?^vrt^9 h-v-tt^ywAXoawtt 
50 p, e*|iT?, i5x;(cr — -tt^. -ecoa, 
70-c -cio^ra inra-r a ^ * y . sjcfctfit 



CS) cSie^i8^5^i'*^Ufcffl^:/v>(.5 K 
pAG4001 St 19 

f^Kg^E^^^« 3 - CI )- (4 ) u it 

*DNA ;c A y . =3 y * 4^ T- >; A ■ > 5 -fe 3 5 

(Corynebacteriua ■elas9ecola)30lCtttX9f^9 

K & PAG4001 t ^ 45 U . 
r-K^-tf-ri^yi/lO A g/a fl & -S-O L G 3|E5cJ&* 

-(1) i:ra«<?):;erfek:,l:y, Ki^tt 
L, flJie3?ttl« 1 - C 1 ) - (6 ) i:^»cD:eraic 

«fc y *IRR»^9EcoBI, Hindm. Patl. Sail, Xbal 
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KpAG4001 »i:, K P AC50 CD W PR » 3» Xba I « 

(6) y V ^ 5 KpAC4001»^®»<OCSfif tt<oa 

^ X 5 K pAG4 001« fift^ CO 3 U ^ ^< 1? r- 
A * > 5 "te 3 ^ ( CoryncbacteruiB ae la a seepla ) 30 

«Jgia50«ft-C. 321C klT— fftfiiaiftSf U fc. ft 

S NaCl;^cm%20B A 772[SiftH^m. IS9 SSNBS » fff « I 
HSKfe/l>/ft*i^'*--<lf - (853021 S ) t? a U ft , 

i4ooorp»(2oooo g)-c20i>faa^^)a u r , qb^ 
mv^T. tir82xeci)-C2) coT^r^tcJcu. c 

300 .HK ^ a J: ^ icio iL, IJ? H 2figr« CO 5r y — 
12000 rpaC8900 g) 71 0 ^9- (3 ^ ^ IB L r DtVA O % 

Yi), sjffiaftft w 1 xs c 1 ) - ( 8 )- ©t?«a 0 

5 :X 5 KpAGSOCJDNAS A«tc5^LT. HI B 
jUBanHIfc IS^fiCjBiLX, 10 aK Tria-HCl(pB7 . 4 ) , 
10 aH NgSO,. 50 bK NaCl, 1 bM iy 9" K U < h 
-;i/C9tt»Jtt50 *tfl4»-C. 37'Ccr2^nBfirt?S 
-ttfc. fiJS2^MM2 - (2) cD:*rak:<fe 

U, ^< ^ 7 /u ' 7 ti *J ' Tit ^ y T it — ii^m . 
jL^i y-;i/tt«S:ft^c-p fe(DNAKift X X vn) , 

fi&tecr)DIfAKIGfXXVItDNAiiC^^XXVIIi:eD^« 
H^UT, 3* & COT« 7 T J^DNA 'J ;^ — -tf S: 60 a 
H Tri«-HCl(pH7.4) , 10 mH MgCl, . 10 aN 5/^* 



, -f ^ 7s ^ KpAG400l«J$«t!!tt±, ^ Ji -pAG 
C S Jti35tt S: in U /L. 



SI t% 


c S Ji;»tt'> 


8 


0 1*^ 




0 . 


5 0 


a 


0 1 ( P A a 5 0 ) 




0 . 


5 2 


.8 


01 (pAa400 


1 ) 


2 . 


0 6 


8 


01 (pAG400 


2 ) 


2 . 


0 7 


e 


01 (pAG400 


3 > 


2 . 


1 0 




»9a ©^1) 









(7> C S jftfi^ Sr-a't/*i4.9^ a -<-;^<0D 

KpAG4001 CDDNA 5 a b »C ^ b X , 9r|HI0^BaaHI 
& 15J» ia it r , 10 aH Trls-HCl{pH7.4) . 10 aH 
MgSO,, 50 NaCl. I ^ sJ" S t/ | A/ 

ht/Y I /I/. I ■H>t.^A/5i^>, 1 aN ATP, O. 

t as/a fiBSAOeVSEdO A<(|»t?, IJ-Ctcr — Ift 

-etoa. 70T::tc-cio^faitifljR-r&ci 

fleSrfflv^-C, i»E*fi!l«lXS(l)-<8)-©OT 
( Corynebacterulw welaasecola )fl01 ( Itt X ^ ^ IfiF 
5'VvWtt?eRte««t*-rS^-9->Ci'U>10 ac 

A>^fiSrffi3t!(a«lxaci)-(e) -oxo^srau: 

J: y y 5 A 5 K & ^« L , fH(S»9« t b TEcoRI. 
Hifidm, PatI, Sails. t^Xbal t « « JBinrtSJE 
5SH«1 - Cl)-<6)tRI«£D:i^aik:,fe U-e<x'& 

pAG4002 S:«t*5 L fc. ^ ^ A 5 K pAG4 002 t± . 

A 5 KpAG50£5 «f|rR» jRBaaHIW Bf filKfe »C, ;U 

i'd<yf^4,9:^ n^ — ^ODNA»f>i^tC^**VTv>5 
115 3.2* a ^ - CDBaaHlBf >i- ffla 4 A 1* ^ 
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^XiK-Cfea. l^tht^fC^^JK^ K PAG4002 09 

3U*'<i^T^'J'>A-;*^-fen-9 ( Corynobacte - 
rltni Bolas^ecoJ^) 801 (pAG400Z) T . S? E 

3 - C 1 ) - ( 6 ) CO ^ IC i y C S »tt & 

t±;0*l3»e*vfc, ate, :^ ^ A 5 KpAG4002iC'^ 

(8) C S Si^iAe^ *-^t/«3,2=* a ^-Xt7)D 
ffirKSIM«3-Cl)-{7) 

^ Kpag4002codna Spctc^ur. zom^oQ^ra 

^UlSBlIt: M XX , SObH Tris-HCI(pH7.4) . 10 

T2I^HJjS;£: * -HrJt . -e ^ ^SOD 7 X y -/I/- 
if D n A(l:l v/v>«S»iDb-C. «l$<oa. 



nmnu^'^'2L'\iHu (42) 

>; •5' A fe ia»*ifil!S300»MK: ^j: * J: -5 tclni ^ . n 2 

^^LA:a. 12.000 rp«(5,900 c) Tl 0 5^ ftfl 'Cr 

ft:. C a>DNA±« U r , 3^{a<^T« 7 T - fOK 

A »J >f--t!? 450 ftM Trls-HCKpH 7.4), 10 .N 

H«ci,, 10 bk J/ ^ k t/ I — 1 mN 

i t/ > , X mn ATP 0.1 as/a JSBSACOaWtt&Op 6 

-ci04*fiDini»-r w a: J: y , s iC S: » ih a if , 

- > "5 "fe 3 -5 ( Cory nebacterlun we la saeco la ) 80 

7^h3-y-ri'y>iOA«/-a fc * ELcaioeiaf 

S!lPB»*i: UTEcoRI. Hindm, PatI, SallAC/ 



flll«Hk:mbfc«ny^X5 KpAG400 
3t±:/^X£ KpAG4002^ ft 0.7* □ — A COSall 

=1 y^/<^-r-y'?A*Jl^-fe3^ ( Corynabacta - 
riu» ■alasaecola >a01 (pAG4 003) tC T . flj E 

3t»«3-ti3-<6) c!):fra<cJ:ycsfgtt& 

tt;>»K«&e»nfc. ttlC, :f ^ ^ ^ KpAG4003tA 
< *i^-Cv^*|«I3.2* a^ — ^ OBa»Hl-SalIEBf >i 

s sttigG^ * n r t> * z 4: (± , gg^T^'-c* 

(£lT^S*a) 



a* EStJSW 3 - ( 1 1 -C« '&nfcpAG4003firS> 

fiOiSaffi** ^1 KSjeo A k(60 *t s/. ft ) & L fc. a 

- C3) (^:*tetct£^^-tn-eivW2MiieJ:at|&3 
MsS:fliS». mmmi- (33 ic8S«S<7):i^^k: 

V^pAG4OO3 0SalIW»? jiS k: I CDHtR^tfee* 
a & r t *C J: y pC131 S: 49 . * fcpAG4003COEcoR 

IW»f.^t:GDH»f;r&4a^^a'&ci:^cJ: y pcgs 

^^tc. pCI3I^J:i/pCG5l4*ii.-e*vC S I C 

S + ICDH + GDHC?)ffi»^:/^X5 KttpCI3 
lt7)EcoRl90fjS^G DH9f>t$riffl^i^t^ChtC<): 
yW^»n. *«^8C07^^A5 KpCIG231tC -3 -c 

C3)ffl«;t D N A (Ktmm 
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A t? fc 4 y ^ X 5 KpCl3l,pCG5, *? J: C/pCIG231 £ 

^i^<7>^i^^^»A^6rta L . jsfiswi- ci) -(6) 

^«¥,fiJft 0 & ■ »5l S: 18 18-^ 210 4c m-r . 

ft58a?^»«l- C6) E«t^:*r«k:tEo -Cpci3 
IppCGS. J: PCIG231 <;D * 5 X 5 K S: fit 19 * 
a ± a ( CorynebacterluB pelageaeola 801 ) ± U 

n-eniBittttaitt s «« . cs. icdh, 

^^tl. 3.0. 0 OT»3»fiiCttC9S»n Tria-HC fl (pH«. 

o)»o.2.Hjr ^'if D»ffi, 0.1 mn s.S'-t^f-* ir ;^ 

-(2-- h a 3ej&S«)(D T N B ) , 0-I6.HT-6f^ 
;i/-CoA,l0/* B <attf*tfS«)«)4l2n»k:^i:t *?R>16 
« 05*9 Ira Sr B li^3tt3fcdtn(228S)Ta^-r i 



»raogG3-21418i» (43) 



IS 1 1 a 





C S 


I C D H 


-Q D H 


801*^ 


0.33 


0.B2 


0.85 


60I(pCl3U 


1.6 


3.4 


0.85 


SOlCpCGS) 


1.7 


0.75 


3.2 


801(pCIG231) 


l.i 


3.9 


2,5 



a3)s5 1 «oai)ic ^ IS . 
2 awa2)i:: ra . 
»i i3*(o«5»u:<fc >;pci3iff ^tt. pCG5«*# 
flt. pciG23i«^tti (i -t ^v-en B fi^i«)»^iie*fe 3!r( 



05 «fc « 4 

CS, AH. ICDH. ^AC; 

(1) fflk iL 9 ^ 5 K to tt« 

H jtS Ca?- & tr l^4.7kb(OXbaI0f >i- «; n S U . 1)2 
AKDtttPf A fit»fc. PCIG231 feXbalTifiKt 

^ ^ Z t IC J: y ^ J& iv 4 3B?f n CO -5 B . §^9.Akh<0 
mPf ti^G.BVb^m}^ S:pCIG231 DNAlOAgA^ei 

-tn-fn«i3*ttfeit^j»2aK<Dittftt7B'jffl»cfli« 

Lfe. » (&nfe3a(7)Xb»lBfr>T-(4.7kb. g.4lib. ^ 
J: t/6.5kb) S tfe I' < l^tt<^T4D N A U :tf 

( CorynebacteriuB ■elaasecola ) 801S:J&H<EiftU, 



5 K 05 » W ft- . XbalSka IC J: y 9.4kb. 6.5kb. 
£ ^X/A,7khOZm)^ 5 Ift » A -f ^ K fe 

MSaiRO* Cin i& O ;5 ^ I t:iSalI»a-C3.4kb 
©»tn-;i^^i:*t»02afcafi^(©fi»^:/=5:xa 

K 4: 1/ r U ft - itv^tO^^ia, pCArG4«: 

Zl 9 t( Coryncbacteriu« ■alaaaecola ) 801 (pCAIG4) 

*|:f S: JS« b . * C!>iS3l«200Bl*» ^lR«f& 
100 A e<ii A#)50 A l/al) O ^ 5 KpCAIG 4ft 

-eODi^^. ^220 U & h S U pCAIG4tipGAS0 
tecs, AH. ICDH. t * a D H (0 >T- 

3 i; ;}i y< 7^ tj A • > ^ -b 3 9 ( Corynebac - 
tarlua aelasaecola ) 801 t? * 3 U ^ 4^ 'J 
A • 5 -fe 3 9 ( Corynebacteriua aala asecola ) 8 
01(pCAIG4) J: U ^ ^ fllKl»b £&fdi fi: mSft . C 
S, AH. ICDH. i; <t l/G D H <D#B3RIStt 
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W3 - i 1 ) . 2 - ClJ AC/l - (1) *J.J:t/ 
( Corynebactcrlm aelasaacola jaOKpCA IG4) ffi TO 





c s 


A H"^ 


I C D H*5 


G D H*> 




0.46 


0.62 


0.85 




801 CpCAIG4) 


2.0 


1.9 


3.9 


2.1 



a5)iB2««)a2)icra c. 



<t«c Sr M if /I/ i > itt^»® ^ S: . 

1.4 «/d i * ^ ^jfi-C :r 5. if V * ^ * VJ(A( B 
4c iDia) $: 0.2 g-0.3 siSlm U . ft;^i0«IS^ 
IU)B»c^r:£/fJvG$;4,000«ti:llSjrnu>^. 

k:j:ya3:a!5gL,«i»«45«/dA c^Wiiur) 

>adMa&3(^U&. -tOMA. ^«(80] (pIG104) 



?fRII83 83-2141811 (44) 

^iS«t&-tlV-Pn5 0 m a CD^->^Jtta?4g/ 
dfi C^IHtUT) , aSRO.S K/d 0 , »kS0,-7B,0 
0.05 c/d il . 'J 0.15 i/d A («®StrpH 7.0, 

120TC205>«a)&'3-Oig*6»cMI(a 32-0^166$ 
WJSSia. -e S: - vj« WaES.4 «/d a 

ffl b T ) . HgSO, WH.O 0.05 «/d 11 . 1; V !tt 
0.23 s/dfl («Sg»pH 8.0. l20X;30:9'ttK) «: ^ 
t/i&iaia fc'^<y2««J/-y-7T->i>5'-lcS! 
au. 32T:, 800rp». Ivvb pH7 . « ( T V ^ - T 

*&1.5E/d fl lOi: ^ 3t^^-C (|&7^ra)*giia40ii A 

g/dfl <±»i:UT) , KgSO* •7H,0 0.0 5 g/d 4 . 
>; V lttO.213 c/d £ . 120T:20^:@t|g| COi^tt 1 S: 
dt^lgift2aSJ/+-3>T-JtV5'-S:Mi'^r, 
32-34r. 900 rp., 1 vvn, pH T.SCyV^-^* 

. 801(pAIG321). 80l(pCIG23I) *? J; t/B01(pCAIG5) 



m 1 3 « 











ms.iK/d a ) 




801'' 


9.1 


52 


801<pAG1001) 


g.2 


54 


801 (pAG3001) 


9.1 


54 


a01<pAG4003) 


9.2 


53 


301 (pAGSOOl) 


9.2 


53 


801(pIG101) 


10. 9 


57 


801 (pAIG32I) 


10.6 


58 


801 CpCI31 ) 


9.1 


54 


801(pCG5) 


9.3 


56 


801 CpCtG231) 


11.2 


60 


80l(pCAIG4) 


U.2 


61 



m2) 5 V fii^fiR ft ffl «*« (g) X 100 
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ffeca »«c icit o T if /I/ if 5 >asat« . stttiitx 

1530 t±pAG14(0 , |S40l±pAG3O. IB 5 B 
ltpAG50<iD. Jg6 0 iipAGlOOl , SB 7 0 II pAG302 O , 
^8attpAG303fiD . 3B9!attpAG3llO, »10iai±pA 
G3001(SD. IRll HlipIGlOl O , « 1 2 H li p AG50 1 <D . 
^IsatlpAGSOOl©, mi40 r±pAlG32CO . IBISH 
(tpAG401<0, ISiea «:pAG4001 « . ?g 1 7 H P AG40 
02CD, ISH ttpAG4003 © , ® 19 H 14 pCI3 1 O , IB 
20BtlpCG5©- JB21(a t4pCIG231OT , ai22HttpCA 



IG4cO«iHia»9R^W?«60&**^^'^'^^' Hffco 
5^ ^ - 

BrBaaHI, E:EcoRI» HlHindlll, 
PrPstI, SiSall, X:XbaI 
186. 10, 11. 13. 14. 18, 19. 20, 21&Z^22ra 

Xbal^ E|fi,« (0 ffitt * n ^- A (kb) -C b r 

^^a. AH, cs, icDH, GDHH-en-rn 

DNA0?f>r. I C D H ift -fr t/ D N A Bf ^i- > 

G D Hite^ & -^.tf DNA»r>Tr-C?feSCfc SrmU 
TV>4. SSIH iC J3 T D N A - (A) »t a D 

H & -S- D N A St >t , paR325 - (A) tt :/ 5 

5 KpBR325 fi: EcoRIT? R ^UfcDNA»r>t«r5< 
U. ?gSiau:*;v^-CDNA-(a>l±^^AS KpAGl 

^ ^: ^ T . 



m 4 111 




XboI(2.4J 
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'imBS^3'21MHU (46) 



^ 2 



(20.3)Psll 
(20.2)ecoRI 
{i9.7)HlndIir 
{l9.2)Hindin 
CI8.9)P5M 




Xba 1(0.0/20,4) 



BamHI(l.3) 

BomHI(2.3) 



(l4.8)EcoRI 

(t4,0)Psf I- 

(l3.4)HindIl 
(l3.l)EcoRl 

{J2.4)EcoRI^ 
(l2.i)EcoRl 

(ll.4)EcoRl 



pAG I 
(20. 4Kb) 




Pstl(3.5) 

Psfl(4,4) 
EcoRKS.O 



Hind me 10.8) 



EcoRl { 9 4> 



^ 3 HI 



(io.5)Psri 

(l0.4)EcoRl\ Xbal(0,O/]O.6) 
(9.9)Hindl]I I 

(9,4)Hfndm^ 

(9.l)PstI 



pAG 14 
(10.6Kb) 





BamHI(I.3) 



BamHIC2-3) 



PstIC3,5) 



-] T 

(5,4)Bg£n EcoRlO-l) 



Psr 1(4.4) 
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?5B3BS 63-214181) (47) 





EcoRlCS.IJ 
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m 9 



^ 10 El 



Soil (0.0/9.4) 



(8.8}Hindm > 



(6.3JPsn 



HirdCriO.S) 

,psti{o.e} 

Pstl(i.O) 
-Hind 11(1.21 
^Xtwl(l.2) 



pAG3ll 
< 9.4 Kb) 



HJnd 21(1,9) 
-9annHI(l.9) 



-PstI(3.3J 
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?$RaBSB3-2i418;i<49) 




Xbol (0.0/12.5) 




(7.0) Hind in ' 

^ ^ Pstl(6.3) 
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^ 18 @ 

^ 17 H 




m 19 m 
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m z2 m 




H i M^^m^ 

©int.ci.* lasuia-?- fff^sss-^ 

//(C 12 P 13/14 

C 12 R 1:15) 

(C 12 P 13/14 

C 12 R i:i3) 

(C 12 N 1/20 

C 12 R 1:15) 

(C 12 N 1/20 

C 12 R i:i3) 



-547- 



9 < 



^^mS 3-214189 

[mm] W-fi^l^ ( 1 9 95) 7>g 1 80 

nmme 3-2 14 18 9 
[^i>I^B] 0SfD6 3^ ( 1 98 8) 9>g6a 

[^m^^ ] 63-2142 
immm^] nm^^e 2-47759 

C12P 13/14 2121-4B 

C12N 1/20 7236-4B 
15/09 

//(C12P 13/14 

C12R 1:15 ) 

(C12N 1/20 

C12R 1:15 ) 
CF I ] 

C12N 15/00 A 9050-4B 



fiJE 5 ^ 1 2 1 7 P 

*B3fa6 2^fl$rF«SR4 7 7 5 9 ^ 
Z . « A ft 

»)Nil»*fflv^4 L - if r^^ ^ >»ofiia:fr^ 
3 . ttlE^r-fS* 

( 0 Q 3 ) teft^xattst^*^ 

rEEffjfnm/iift^j (Ota 

6 . ^SiEOf^S 

(1) 7 H3B 4 tf ~« 5 f (t^fiSfla 

60-81 58) J k r (49«BS6]-8l 



5 8 ) J iffTlET^o 
f2] flJffl«»7H»8?T© r;t;^^-xy -/Ufcf 
= yi^ fc* > J ^ r X -tv y - >u b' > 1© J 

tniE-r -So 

(4) mm^%\ 9 KiB 1 9 r^mj *fidi^ 

(5) qg)|ffl»m2 2^®13?TOriS10*Nbie 

(6) 2 3 K?S 2 ?T<^> r<^S|Bg 9 0-8 
I 5 8 J ^ r^lSSag 6l-8]58jtSTiE 

(8) Hjia^m 2 3 1 5 if © f fwi^tcj 

01 SS^Sifi 2 6 9 <f ^ 2 5 - 3 8 t;. 



m ^fiae«3 SMmafrCD rJK®ti:.tt3J ^ 

nil rnm^f^z swm irf'-m2'i=f<D ^^mL 

40(pAGI12) + 28.9j^-gd 
l^f -So 

as B3 0«»7 3Hm5fT-^llff®ri-> 

^«aS»7 4MS(1 S^TO rpAg3 0 2j 
r p A G 3 0 2 J tnJE-t^^ 
flS B^fflS^76HiSl7 ff © r E s c - h e 
r i c h i a J '" Escherichia 
J tftjEti^o 

ao ^fiB^ts 8 i Mm 3 ^T® r e c o r i 
(171 fl^«a#^ 1 1 7 nm i o 'ii<D r lmt?/ p 



J^^We 3-214189 
^ rLMPr//P-xj iffTiE-rio 

as B^«B^S|Sll9H3Bl5ffOrDNA®tt 
HXnj ^ rDNA)tt*4XDj (bfTJE-rSo 

Offi H^affl«^l3 2g*Tlfcorg|ste#11-( 
2 ) J * rg^tte^] 2 - (n - C8)J tn 
iEt So 

an .^4S$»i3 3m»3fr® r^jg^i i - ( 

2 ) J * ^nmm 2-cu-(8)jiffr 
jE-r So 

(2na^a0«s^ 1 3 3 um i g ?f © r^sfei?^ i - 

C 3 ) J * ^nmm 2 - C I 3 - ( 8 ) J i 

(22)?«»a*5S 1 3 3 mSTJt® r^ife^ 1 - [ 

3) ±><tt/l - C43 J ^ rmtep»]2 - Cl 

) - C9 ) i:ijia2 - c n - c 1 0) J t 
(Z3)^aa§m I 5 8 nm i s it-s i 6 jt© f 

^SteW 1 - C n - ( 1 ) J * r^JteM 1 - 
c 1 ) - ( a ) J trriE-r 4c 



( 2 ) J * r^mm 1 - [ n - c 9 ) J i 

PAIG320, J riSl 4E]i±pAIG 

3 2 1 to, J trriE-rso 



2- 



